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TECHNICAL FIELD OF THE INVENTION 
The invention generally relates to nucleic acids and polypeptides encoded therelrom. 



BACKGROUND OF THE INVENTION 

25 The invention generally relates to nucleic acids and polypeptides encoded therefrom. 

More specifically, the invention relates to nucleic acids encoding cytoplasmic, nuclear, 
membrane bound, and secreted polypeptides, as well as vectors, host cells, antibodies, and 
recombinant methods for producing these nucleic acids and polypeptides. 



30 SUMMARY OF THE INVENTION 

The invention is based, in part, upon the discovery of novel polynucleotide sequences 
encoding novel polypeptides. 

Accordingly, in one aspect, the invention provides an isolated nucleic acid molecule 
that includes the sequence ofSEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21,23 or 25 or a 
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fragment, homolog, analog or derivative thereof. The nucleic acid can include, e.g., a nucleic 
acid sequence encoding a polypeptide at least 85% identical to a polypeptide that includes the 
amino acid sequences of SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24 or 26. The 
nucleic acid can be, e.g., a genomic DNA fragment, or a cDNA molecule. 

5 Also included in the invention is a vector containing one or more of the nucleic acids 

described herein, and a cell containing the vectors or nucleic acids described herein. 

The invention is also directed to host cells transformed with a vector comprising any of 
the nucleic acid molecules described above. 

hi another aspect, the invention includes a pharmaceutical composition that includes a 

10 NOVX nucleic acid and a pharmaceutically acceptable carrier or diluent. 

hi a further aspect, the invention includes a substantially purified NOVX polypeptide, 
e.g., any of the NOVX polypeptides encoded by an NOVX nucleic acid, and fragments, 
homologs, analogs, and derivatives thereof The invention also includes a pharmaceutical 
composition that includes an NOVX polypeptide and a pharmaceutically acceptable carrier or 

1 5 diluent. 

hi still a further aspect, the invention provides an antibody that binds specifically to an 
NOVX polypeptide. The antibody can be, e.g., a monoclonal or polyclonal antibody, and 
fragments, homologs, analogs, and derivatives thereof The invention also includes a 
pharmaceutical composition including NOVX antibody and a pharmaceutically acceptable 
20 carrier or diluent. The invention is also directed to isolated antibodies that bind to an epitope 
on a polypeptide encoded by any of the nucleic acid molecules described above. 

The invention also includes kits comprising any of the pharmaceutical compositions 
described above. 

The invention further provides a method for producing an NOVX polypeptide by 
25 providing a cell containing an NOVX nucleic acid, e.g., a vector that includes an NOVX 
nucleic acid, and culturing the cell under conditions sufficient to express the NOVX 
polypeptide encoded by the nucleic acid. The expressed NOVX polypeptide is then recovered 
from the cell. Preferably, the cell produces little or no endogenous NOVX polypeptide. The 
cell can be, e.g., a prokaryotic cell or eukaryotic cell. 
30 The invention is also directed to methods of identifying an NOVX polypeptide or 

nucleic acid in a sample by contacting the sample with a compound that specifically binds to 
the polypeptide or nucleic acid, and detecting complex formation, if present. 
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The invention further provides methods of identifying a compound that modulates the 
activity of an NOVX polypeptide by contacting an NOVX polypeptide with a compound and 
determining whether the NOVX polypeptide activity is modified. 

The invention is also directed to compounds that modulate NOVX polypeptide activity 
5 identified by contacting an NOVX polypeptide with the compound and determining whether 
the compound modifies activity of the NOVX polypeptide, binds to the NOVX polypeptide, or 
binds to a nucleic acid molecule encoding an NOVX polypeptide. 

Jn another aspect, the invention provides a method of determining the presence of or 
predisposition of an NOVX-associated disorder in a subject. The method includes providing a 
10 sample from the subject and measuring the amount of NOVX polypeptide in the subject 
sample. The amount of NOVX polypeptide in the subject sample is then compared to the 
amount of NOVX polypeptide in a control sample. An alteration in the amount of NOVX 
polypeptide in the subject protein sample relative to the amount of NOVX polypeptide in the 
control protein sample indicates the subject has a tissue proliferation-associated condition. A 
1 5 control sample is preferably taken from a matched individual, i. e. , an individual of similar age, 
sex, or other general condition but who is not suspected of having a tissue proUferation- 
associated condition. Alternatively, the control sample may be taken from the subject at a time 
when the subject is not suspected of having a tissue proliferation-associated disorder, hi some 
embodiments, the NOVX is detected using an NOVX antibody. 
20 hi a fiirther aspect, the invention provides a method of determining the presence of or 

predisposition of an NOVX-associated disorder in a subject. The method includes providing a 
nucleic acid sample, e.g., RNA or DNA, or both, from the subject and measuring the amoimt 
of the NOVX nucleic acid in the subject nucleic acid sample. The amount of NOVX nucleic 
acid sample in the subject nucleic acid is then compared to the amount of an NOVX nucleic 
25 acid in a control sample. An alteration in the amount of NOVX nucleic acid in the sample 
relative to the amount of NOVX in the control sample indicates the subject has a NOVX- 
associated disorder. 

hi a stin fiirther aspect, the invention provides a method of treating or preventing or 
delaying an NOVX-associated disorder. The method includes administering to a subject in 
30 which such freatment or prevention or delay is desired an NOVX nucleic acid, an NOVX 

polypeptide, or an NOVX antibody in an amount sufficient to treat, prevent, or delay a NOVX- 
associated disorder in the subject. 
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Unless otherwise defined, all technical and scientific terms used herein have the same 
meaning as commonly understood by one of ordinary skill in the art to which this invention 
belongs. Although methods and materials similar or equivalent to those described herein can 
be used in the practice or testing of the present invention, suitable methods and materials are 
5 described below. All pubhcations, patent apphcations, patents, and other references 

mentioned herein are incorporated by reference in their entirety, hi the case of conflict, the 
present specification, including definitions, will control, ha addition, the materials, methods, 
and examples are illustrative only and not intended to be limiting. 

Other features and advantages of the invention will be apparent fi-om the following 
1 0 detailed description and claims. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides novel nucleotides and polypeptides encoded thereby, 
hxcluded in the invention are the novel nucleic acid sequences and their polypeptides. The 

1 5 sequences are collectively referred to as "NOVX nucleic acids" or "NOVX polynucleotides" 
and the corresponding encoded polypeptides are referred to as "NOVX polypeptides" or 
"NOVX proteins." Unless indicated otherwise, "NOVX" is meant to refer to any of the novel 
sequences disclosed herein. Table 1 provides a summary of the NOVX nucleic acids and their 
encoded polypeptides. Example 1 provides a description of how the novel nucleic acids were 

20 identified. 
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TABLE 1. Sequences and Corresponding SEP ID Numbers 
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Where GAGE is the G Antigen protein family and GPCR is a G-Protein Coupled Receptor. 

NOVX nucleic acids and their encoded polypeptides are useful in a variety of 
5 apphcations and contexts. The various NOVX nucleic acids and polypeptides according to the 
invention are useful as novel members of the protein families according to the presence of 
domains and sequence relatedness to previously described proteins. Additionally, NOVX 
nucleic acids and polypeptides can also be used to identify proteins that are members of the 
family to v^hich the NOVX polypeptides belong. 

10 For example, NOVl-4 are homologous to members of the G- Antigen (GAGE) family 

of proteins that are expressed on cancer cells, e.g, human melanoma, and recognized by 
immune cells, e.g. cytolytic T lymphocytes (CTLs). Thus, the NOVl-4 nucleic acids and 
polypeptides, antibodies and related compounds according to the invention will be useful in 
therapeutic and diagnostic applications in proliferative disorders, e.g. malignant cancer. 

15 Also, NOV5-6 are homologous to the Trophoblast Protein- 1 protein family, belonging 

to the INF-alpha II subclass of the INF-alpha family. Thus, the NOV5-6 nucleic acids and 
polypeptides, antibodies and related compounds according to the invention will be useful in 
therapuetic applications in disorders of maternal recognition, prohferative disorders, e.g. 
cancer, and viral infections, e.g. AIDS and hepatitis. 
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Also, a NOV7 polypeptide is homologous to members of the seven-pass 
transmembrane receptor family, specifically the G-protein coupled receptors (GPCRs). Thus, 
the NOV7 nucleic acids and polypeptides, antibodies and related compounds according to the 
invention will be useful in therapuetic applications in neurological and olfactory disorders, and 
5 proliferative disorders, e.g, cancer. 

Further, NOV8 and NOV 10- 13 are homologous to members of the mast cell protease 
family. Thus, the NOV8 and NOVlO-13 nucleic acids and polypeptides, antibodies and related 
compounds according to the invention will be useful in therapuetic applications in proliferative 
disorders, e.g. mastocytosis. 
10 Also, N0V9 is homologous to the hepatocyte nuclear factor-3/forkhead family of 

proteins. Thus, the N0V9 nucleic acids and polypeptides, antibodies and related compounds 
according to the invention will be useful in therapuetic applications in hepatic disorders, e.g. 
liver cancer, cirrhosis, ischaemia-re-perfusion injury, and diabetes. 
O xhe NOVX nucleic acids and polypeptides can also be used to screen for molecules, 

^15 which inhibit or enhance NOVX activity or function. Specifically, the nucleic acids and 
S polypeptides according to the invention may be used as targets for the identification of small 
molecules that modulate or inhibit, e.g., neurogenesis, cell differentiation, cell motility, cell 
proliferation, hematopoiesis, and angiogenesis. 

Additional utilities for the NOVX nucleic acids and polypeptides according to the 
20 invention are disclosed herein. 
NOVl 

A NOVl sequence according to the invention is a nucleic acid sequence encoding a 
polypeptide related to the G-antigen (GAGE) family of proteins. A NOVl nucleic acid is 
expressed in infant, 8-9 weeks post-partum, and in placenta. A NOVl nucleic acid and its 

25 encoded polypeptide includes the sequences shown in Table 2. The disclosed nucleic acid 
(SEQ ID NO: 1) is 458 nucleotides in length and contains open reading frame (ORE) that 
begins with an ATG initiation codon at nucleotides 61-63 and ends with a TAG stop codon at 
nucleotides 343-345. The representative ORE encodes a 94 amino acid polypeptide (SEQ ID 
N0:2) with a predicted molecular weight of 10,366.1 daltons (Da). PSORT analysis of a 

30 NOVl polypeptide predicts a cytoplasmic protein with a certainty of 0.6500. Putative 

untranslated regions upstream and downstream of the coding sequence are underlined in SEQ 
ID NO: L 
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TABLE 2. 

TCTTCATTCTTTCCGCCATCTTGATTCTTTCTCACTGACCAAGACTCAGCCGTGGGAAATATGAGTGAGCTTGTAA 



GAGCAAGATCCCAATCCTCAGAAAGAGGAAATGACCAAGAGTCTTCCCAGCCGGTTGGATCTGTGATTGTCCAGGA 
GCCCACTGAGGAAAAACGTCAAGAAGAGGAACCACCAACTGATAATCAGGGGCCTGACATGGAAGCTTTTCAACAG 
GAACTGGCTCTGCTTAAGATAGAGGATGAGCCTGGAGATGGTCCTGATGTCAGGGAGGGTATTATGCCCACTTTTG 
ATCTCACTAAAGTGCTGGAAGCAGGTGATGCGCAACCATAG GTTTCAAGCAAGACAAATGAAGACTGAAACCAAGA 
ACGTTATTCTTAATCTGGAAATTTGACTGATAATATTCTCTTAATAAAGTTTTAAGTTTTCTGCAAAGAATCCTTA 
AA (SEQ ID NO. : 1) 

MSELVRARSQSSERGNDQESSQPVGSVIVQEPTEEKRQEEEPPTDNQGPDMEAFQQELALLKIEDEPGDGPDVREG 
IMPTFDLTKVLEAGDAQP (SEQ ID MO . : 2) 

A NOVl nucleic acid sequence has a high degree of homology (94% identity) with an 
uncharacterized region of human chromosome X, including clone RPl 1-382F24 (CHR X; 
EMBL Accession No.: 158819), as is shown in Table 3. Also, a NOVl polypeptide has 
homology (78% identity, 82% similarity) with a member of the GAGE gene family, human 
PAGE-2 polypeptide (PAGE2; PatP Accession No.: Y83168), as is shown in Table 4. 

TABLE 3 

NOVl : 52 gtgggaaatatgagtgagcttgtaagagcaagatcccaatcctcagaaagaggaaatgac 111 

IIIIIIIIIIIIIIIIIM Mlllll IIIIMIIIIIIIIIIMIIIIIIIIIIIIII 

CHR X: 102403 gtgggaaatatgagtgagcatgtaagaacaagatcccaatcct cagaaagaggaaatgac 102462 
NOVl: 112 caagagtcttcccagccggttggatctgtgattgt 146 (SEQ ID NO.: 21) 

MIIIMIIIIIIIIl MM MMMMMM 

CHR X: 102463 taagagtcttcccagccagt tgtatctgtgat tgt 102497 (SEQ ID NO.: 22) 
NOVl : 212 tggaagcttttcaacaggaactggctctgcttaagatagaggatgagcctggagatggtc 2 71 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIII IIIIIMIIIIII 

CHR X: 43660 tggaagcttttcaacaggaactggctctgcttaagatagaggatgcacctggagatggtc 43719 



NOVl: 272 ctgatgtcagggagggtat tatgcccact tttgatctcactaaagtgctggaagcaggt 330 (SEQ ID 
NO.: 23) 

MMMMMMMM I I MMMMMMMI MMMMMMMMMMM 

CHR X: 43720 ctgatgtcagggaggggactctgcccacttt tgatcccactaaagtgctggaagcaggt 43778 (SEQ 

ID NO. : 24) 



NOVl : 343 taggtttcaagcaagacaaatgaagactgaaaccaagaacgttattcttaatctggaaat 402 

MMIII II Mllllllllll lllllllllllllll 1 1 1 1 1 1 1 1 1 I II I I II 1 1 I 

CHR X : 105143 taggt ttaaaccaagacaaatgaggactgaaaccaagaatcttattcttaatctggaaat 105202 
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NOVl: 403 ttgactgataatattctcttaataaagtttta-agttttctgcaaagaatcctt 455 (SEQ ID 

NO. : 25) 

IMIIMIIM llllll III IMIMIM illlllMIIIIIIIIIIIII 

CHR X: 105203 ttgactgataacat tctcctaacaaagtt ttacagttttctgcaaagaatcctt 105256 (SEQ ID 
NO.: 26) 



TABLE 4 

10 

NOVl: 1 MSELVRARSQSSERGNDQESSQPVGSVIVQEPTEEKRQEEEPPTDNQG PD 50 

PAGE2 : 1 MSELVRARSQSSERGNDQESSQPVGSVIVQEPTEEKRQQEEPPTDNQDIEPGQEREGTPP 60 

15 NOVl: 51 MEAFQ QELALLKIEDEPGDGPDVREGIMPTFDLTKVLEAGDAQP 94 (SEQ ID NO . : 

27) 

PAGE2: 61 lEERKVEGDCQEMALLKIEDEPGDGPDVREGIMPTFDLTKVLEAGDAQP 109 (SEQ ID NO. : 
28) 

20 Where * indicates identity and + indicates similarity. 

Many human tumors express antigens that are recognized in vitro by cytolytic T 
lymphocytes (CTLs) derived from the tumor-bearing patient. The GAGE gene family members 
encode such antigens. Family members include GAGE (G antigen), PAGE (Prostate cancer 

25 antigen), MAGE (melanoma-specific antigen), XAGE, RAGE, and BAGE. NOVl represents 
a new member of the GAGE family, and a NOVl nucleic acid was identified in placenta and 
newbom, 8-9 weeks post-partum. NOVl can be used to detect prostate, placental and newbom 
tissue, and is useful in determining changes in expression of genes contained within the 
GAGE-like protein family. NOVl satisfies a need in the art by providing new diagnostic or 

30 therapeutic compositions useful in the treatment of disorders associated with alterations in the 
expression of members of prostate cancer-associated proteins. NOVl nucleic acids, 
polypeptides, antibodies, and other compositions of the present invention are useful in the 
treatment and/or diagnosis of a variety of diseases and pathologies, including by way of 
nonlimiting example, those involving prostate cancer, melanoma, and diseases of reproductive 

35 health, e.g. infertility, sudden infant death syndrome, and newbom failure to thrive. 
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NOV2 

A NOV2 sequence according to the invention is a nucleic acid sequence encoding a 
polypeptide related to the GAGE family of proteins. A NOV2 nucleic acid is expressed in 
infant, 8-9 weeks post-partum, and in placenta. A NOV2 nucleic acid and its encoded 
5 polypeptide includes the sequences shown in Table 5. The disclosed nucleic acid (SEQ ID 
NO: 3) is 475 nucleotides in length and contains an open reading frame (ORF) that begins with 
an ATG initiation codon at nucleotides 25-27 and ends with a TAG stop codon at nucleotides 
358-360. The representative ORF encodes a 1 1 1 amino acid polypeptide (SEQ ID NO:4) with 
a predicted molecular weight of 12,040.9 daltons (Da). PSORT analysis of a N0V2 
1 0 polypeptide predicts a cytoplasmic protein with a certainty of 0.6500. Putative untranslated 
regions upstream and downstream of the coding sequence are underlined in SEQ ID NO: 3. 



Q TABLE 5, 

^ GGGAAGAGACCATGTGTGGGAAATA TGAGTGAGCATGTGAGAACAAGATCCCAATCCTCAGAAAGAGGAAATGACC 

C%5 AAGAGTCTTCCCAGCCAGTTGGATCTGTGATTGTCCAGGAGCCCACTGAGGAAAAACGTCAAGAAGAGGAACCACC 

p AACTGATAATCAGGGTATTGCACCTAGTGGGGAGATCGAAAATGAAGGAGCACCTGCCGTTCT^ 

ffl GAAGCTTTTCAACAGGAACTGGCTCTGCTTAAGATAGAGGATGAGCCTGGAGATGGTCCTGATGTCM 

W TTATGCCCACTTTTGATCTCACTAAAGTGCTGGAAGCAGGTGATGCGCAACCATAG GTTTCAAGCAAGACAAATGA 
AGACTGAAACCAAGAACGTTATTCTTAATCTGGAAATTTGACTGATAATATTCTCTTAATAAAGTTTTAAGTTTTC 

20 TGCAAAGAAAAAAAAAAAA (SEQ ID NO. : 3) 



MSEHVRTRSQSSERGNDQESSQPVGSVIVQEPTEEKRQEEEPPTDNQGIAPSGEIENEGAPAVQGPDMEAFQQELA 
LLKIEDEPGDGPDVREGIMPTFDLTKVLEAGDAQP (SEQ ID NO . : 4) 

A NOV2 nucleic acid sequence has a high degree of homology (95% identity) with an 
25 uncharacterized region of human chromosome X, including clone RPl 1-382F24 (CHR X; 
EMBL Accession No.: 158819), as is shown in Table 6. Also, a NOV2 polypeptide has 
homology (81% identity, 86% similarity) with a member of the GAGE gene family, human 
PAGE-2 polypeptide (PAGE2; PatP Accession No.: Y83 168), as is shown in Table 7. Further, 
a N0V2 polypeptide has homology with another member of the GAGE gene family, PAGE-1 
30 (PAGEl; GenBank Accession No.: AAC25990.1), as is shown in Table 8. 



TABLE 6, 

N0V2 : 16 gtgggaaatatgagtgagcatgtgagaacaagatcccaatcctcagaaagaggaaatgac 75 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I M MIIIIIMIIIMIIMIIIIIIIIIIIIIIIIII 

35 CHR X : 1024 03 gtgggaaatatgagtgagcatgtaagaacaagatcccaatcctcagaaagaggaaatgac 1024 S2 
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N0V2: 76 caagagtcttcccagccagttggatctgtgattgt 110 (SEQ ID NO.: 29) 

lllllllllllllllllllll IIIIIIIIIMI 

CHR X: 102463 taagagtc tt cccagccagttgtatctgtgattgt 102497 (SEQ ID NO.: 30) 

NOV2 : 109 gt ccaggagcccac tgaggaaaaacgtcaagaagaggaaccaccaactgat aatcagggt 16 8 

IMIII IIIIIIIIIMIIMIMMIIIIIMIIII IIIIIIMIM lllllllll 

CHR X : 102893 gtccagcagcccactgaggaaaaacgtcaagaagaggagccaccaactgaaaatcagggt 102952 
NOV2 : 169 attgcacGtagtggggagatcgaaaatgaaggagcacctgccgttcaagg 213 (SEQ ID NO . : 

I II II II II I IIIMIIIMIMIIIIIII lllllllll I II II II 

CHR X: 102953 attgcacctactggggagatcgaaaatgaagcggcacctgccctt caagg 103002 (SEQ ID NO.: 

32) 

N0V2 : 227 tggaagcttttcaacaggaactggctctgcttaagatagaggatgagcctggagatggtc 28 6 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMI lllllllllllll 

CHR X : 103 759 tggaagcttttcaacaggaactggctctgcttaagatagaggatgcacctggagatggtc 103818 
N0V2 : 287 ctgatgtcagggaggggattatgcccacttttgatctcactaaagtgctggaagcaggt 345 (SEQ 

ID NO. : 33) 

iMIIIIIIIIIIIIIII I IMIIIIIII MM MMIMMMMMMMMI 

CHR X : 103819 ctgatgtcagggaggggactctgcccactttcgatcccactaaagtgctggaagcaggt 103 877 (SEQ 
ID NO. : 34) 

N0V2 : 3 42 aggtgatgcgcaaccataggtt tcaagcaagacaaatgaagactgaaaccaagaacgtta 401 

WW III llllllllllllll II llllllllllllllllllllllllllll IN 

CHR X: 109697 aggtaatgggcaaccataggtt taaaccaagacaaatgaagactgaaaccaagaatgttg 109756 
N0V2 : 4 02 ttcttaatctggaaatttgactgataatattctcttaataaagtttta-agttttctgca 4 60 

IMIII Mlllllllllllll III llllllllllllllllllll MIIIIIMII 

CHR X: 109757 ttcttatgctggaaatttgactgctaacattctcttaataaagtt ttacagttttctgca 109816 

N0V2: 461 aa 462 (SEQ ID NO . : 35) 

M 

CHR X: 109817 aa 109818 (SEQ ID NO.: 36) 



TABLE 7. 

N0V2 : 1 MSEHVRTRSQSSERGNDQESSQPVGSVIVQEPTEEKRQEEEPPTDNQGIAPSGEIENEGA 60 

PAGE2 : 1 MSELVRARSQSSERGNDQESSQPVGSVIVQEPTEEKRQQEEPPTDNQDIEP-GQ-EREGT 58 

N0V2 : 61 PAVQGPDMEAFQQELALLKIEDEPGDGPDVREGIMPTFDLTKVLEAGDAQP 12 0 (SEQ ID 

NO.: 37) 

* ++ +* * *********************************** * 

PAGE2 : 59 PPIEERKVEGDCQEMALLKIEDEPGDGPDVREGIMPTFDLTKVLEAGDAQP 109 (SEQ ID 
NO. : 38) 

Where * indicates identity and + indicates similarity. 
TABLE 8. 



N0V2: 46 NQGIAPSGEIENEGAPAVQGPDMEAFQQELALLKIEDEPGDGPDVR 91 (SEQ ID NO.: 39) 
^* *^ * *^*** * ** ^ ** *** * ******* ^ 

PAGEl: 37 SQDSTPAEEREDEGASAAQGQEPEADSQELVQPKTGCEPGDGPDTK 82 (SEQ ID NO.: 40) 

Where * indicates identity and + indicates similarity. 
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Many human tumors express antigens that are recognized in vitro by cytolytic T 
lymphocytes (CTLs) derived from the tumor-bearing patient. The GAGE gene family members 
encode such antigens. Family members include GAGE (G antigen), PAGE (Prostate cancer 
antigen), MAGE (melanoma-specific antigen), XAGE, RAGE, and BAGE. NOV2 represents 
5 a new member of the GAGE family, and a NOV2 nucleic acid was identified in placenta and 
newbom, 8-9 weeks post-partum. NOV2 can be used to detect prostate, placental and newbom 
tissue, and is useful in determining changes in expression of genes contained within the 
GAGE-like protein family. N0V2 satisfies a need in the art by providing new diagnostic or 
therapeutic compositions useful in the treatment of disorders associated with alterations in the 
10 expression of members of prostate cancer-associated proteins. NOV2 nucleic acids, 

polypeptides, antibodies, and other compositions of the present invention are useful in the 
treatment and/or diagnosis of a variety of diseases and pathologies, including by way of 
nonlimiting example, those involving prostate cancer, melanoma, and diseases of reproductive 
health, e.g. infertility, sudden infant death syndrome, and newbom failure to thrive. 

15 

NOV3 

A NOV3 sequence according to the invention is a nucleic acid sequence encoding a 
polypeptide related to the GAGE family of proteins. A NOV3 nucleic acid is expressed in 
infant, 8-9 weeks post-partum, and in placenta. A N0V3 nucleic acid and its encoded 

20 polypeptide includes the sequences shown in Table 9. The disclosed nucleic acid (SEQ ID 
NO: 5) is 1,051 nucleotides in length and contains an open reading frame (ORE) that begins 
with an ATG initiation codon at nucleotides 593-595 and ends with a TAG stop codon at 
nucleotides 926-928, The representative ORE encodes a 1 11 amino acid polypeptide (SEQ ID 
NO:6) with a predicted molecular weight of 12,076 daltons (Da). PSORT analysis of a NOV3 

25 polypeptide predicts a cytoplasmic protein with a certainty of 0.6500. Putative untranslated 
regions upstream and downstream of the coding sequence are underlined in SEQ ID NO: 5. 

TABLE 9. 

30 CGGGAAGGGACCGTGTGGTCAGTAACGAAGGGGCTTGGGAACTGGGAGCGCGGTGGGCTGGTGACTGTGGCCCCGA 
GGTCTGTAGAGTGCCTGGCAGAGGTGTCCTGTGAGGAGCATAACGTTCACTCTGTTTCACAATTTCTCACCTCCGC 
CATGGACATCATAGGAAGGAATGGGCGAGGCTGTGCTTTCCAACAAGACTTGATTTTGAGAGGGGTGTGGGGGTGA 
AATGGGCCTAGCAAATCAGAGTGGGACAAAAGCAGTAGTCATTTCAGTTTCAATTCTCTGCCCGTTTTTTCCTAAA 
TGTCTTCATGATGGAGAGTCTAATTGTGAAACCAAAACGCAGAAATGTCCTCTGTCTTTTGCTATGGCGTTAAGGG 

35 GATTTCTATGCCTCTTCGACTATGATACAAACAAATCTGTCCTTAGTTTGATTCGAAAGCATGTGTACTTATCATT 
GCTCTGTGACTTAATTTGAAAATATTTTCAAAATTAAAAAAGTACAAATCACCATTTTGCCGTGGAATGTTCATAT 
ATATAACTAAGTTCTTACACACTTTTTCCAAATAACAATATTCTGTTTGCAGTGGGAAATA TGAGTGAGCTTGTAA 
GAGCAAGATCCCAATCCTCAGAAAGAGGAAATGACCAAGAGTCTTCCCAGCCGGTTGGATCTGTGATTGTCCAGGA 

11 



GCCCACTGAGGAAAAACGTCAAGAAGAGGAACGACCAACTGATAATCAGGGTATTGCACCTAGTGGGGAGATTGAA 
AATCAAGCAGTGCCTGCTTTTCAAGGGCCTGACATGGAAGCTTTTCAACAGGAACTGGCTCTGCTTAAGATAGAGG 
ATGAGCCTGGAGATGGTCCTGATGTCAGGGAGGGTATTATGCCCACTTTTGATCTCACTAAAGTGCTGGAAGCAGG 
TGATGCGCAACC ATAGGTTTCAAGCAAGACAAATGAAGACTGAAACCAAGAACGTTATTCTTAATCTGGAAATTTG 
5 ACTGATAATATTCTCTTAATAAAGTTTTAAGTTTTCTGCAAAGAAAAAAAAAAAAAAAAAAAA ( SEQ ID NO.: 
5) 

MSELVRARSQSSERGNDQESSQPVGSVIVQEPTEEKRQEEEPPTDNQGIAPSGEIEMQAVPAFQGPDMEAFQQELA 
LLKIEDEPGDGPDVREGIMPTFDLTKVLEAGDAQP (SEQ ID NO. : 6) 

10 



A NOV3 nucleic acid sequence has a high degree of homology (92% identity) with an 
uncharacterized region of human chromosome X, including clone RP11-382F24 (CHR X; 
EMBL Accession No.: 158819), as is shown in Table 10. Also, a NOV3 nucleic acid has a 
high degree of homology (97% identity) with a N0V2 nucleic acid, as shown in Table 1 1 . 
1 5 NOV3 polypeptide has homology (40% identity, 49% similarity) with a member of the GAGE 
gene family, human PAGE-1 polypeptide (PAGEl ; EMBL ACCESSION NO.: 060829), as is 
shown in Table 12. 



TABLE 10. 





NOV3 : 


243 


atcagagtgggacaaaagcagtagtcatttcagtttcaattctctgcccg- ttttttcct 

IMIIIIIIIII IIIMII Mill IIIIIIMIIIM IIIIIIM MIMIIII 


301 




CHR X: 


; 42062 


atcagagtgggaggaaagcagcagtcacttcagtttcaattttctgcccgtttttttcGt 


42121 


ys 


N0V3 : 


302 


aaatgtcttcatgatggagagtctaattgtgaaaccaaaacgcagaaatgtcctctgtct 

mill 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II II iiiiiii iiiiii iiiiiiiiiii 


361 


CHR X: 


; 42122 


aaatgtgtaaatgatggagagtctaattgtgaagccaaaactcagaaaagtcctctgtct 


42181 




N0V3 : 


362 


tttgctatggcgttaaggggatttctatgcctcttcgactatgatacaaacaaatctgtc 

IIIIMIMIIIIIIIII 1 Mill IIMIIIIIIIIMIIIIIIIIIIIIMMIII 


421 


30 


CHR X: 


; 42182 


tttgctatggcgttaaggtgttttctgtgcctcttcgactatgatacaaacaaatctgtc 


42241 




NOV3 : 


422 


cttagtttgattcgaaagcatgtg tact tat cat tgctctgtgacttaatttgaaaatat 

llllllllllll MIMIIII IIMMIMI IMIIMIIIIIM IIIIMIMM 


481 


35 


CHR X: 


; 42242 


cttagtttgattggaaagcatgcgtacttatcaatgctctgtgacttagtttgaaaatat 


42301 


NOV3 : 


482 


tttcaaaattaaaaaagtacaaatcaccattttgccgtggaatgttcatatatataacta 

1 II II II II II II II II 1 1 1 1 II II II II II II II 1 iiiiiiiiiiiiiiiiiii III 


541 




CHR X: 


; 42302 


tttcaaaattaaaaaagtacaaatcaccattttgccatggaatgttcatatatatagcta 


42361 


40 


NOVS : 


542 


agttcttacacactttttccaaataacaatattctgtttgcagtgggaaatatgagtgag 

IMIIIIIMIIIIIIIIIIIIIIIIIMIIII Mill Mill II IIIIIIIIIII 


601 




CHR X: 


; 42362 


agttcttacacactttttccaaataacaatattttgttttcagtgagagatatgagtgag 


42421 


45 


NOV3 : 


602 


cttgtaagagcaagatcccaatcctcagaaagaggaaatgaccaagagtcttcccagccg 

1 Mill II 1 II II II II M II II II II II II II 1 M II II II II II II II M II 1 


661 


CHR X: 


; 42422 


catgtaa caagatcccaatcctcagaaagaggaaatgaccaagagtcttcccagcca 


42473 




NOV3 : 


662 


gttggatctgtgattgt 678 {SEQ ID NO.:41) 
IIIIII llllllllll 




50 


CHR X: 


: 42479 


gttggacctgtgattgt 42495 (SEQ ID NO.: 42) 





TABLE 11. 

NOV3 : 584 gtgggaaatatgagtgagcttgtaagagcaagat cccaatcctcagaaagaggaaatgac 643 
55 ]SrOV2 : 16 gtgggaaatatgagtgagcatgtgagaacaagat cccaatcctcagaaagaggaaatgac 75 



12 



10 



N0V3 : 644 caagagtc ttcccagccggttggat ctgtgattgtccaggagcccactgaggaaaaacgt 7 03 
N0V2 : 7 6 caagagtc ttcccagccagttggatctgtgattgtccaggagcccactgaggaaaaacgt 13 5 



N0V3 : 704 caagaagaggaaccaccaactgataatcagggtattgcacctagtggggagattgaaaat 763 

iiiiiiiiiiiiiiiiiiiMiiiiiijiiiiiiiiiiiiiiiiiiiiiiiii mill 

N0V2 : 136 caagaagaggaaccaccaactgataatcagggtattgcacctagtggggagatcgaaaat 195 

N0V3 : 764 caagcagtgcctgcttttcaagggcctgacatggaagcttttcaacaggaactggctctg 823 

N0V2 : 196 gaaggagcacctgccgttcaagggcctgacatggaagcttttcaacaggaactggctctg 2 55 

15 N0V3 : 824 cttaagatagaggatgagcctggagatggtcctgatgtcagggagggtattatgcccact 8 83 

NOV2 : 2 56 cttaagatagaggatgagcctggagatggtcctgatgtcagggaggggattatgcccact 315 

NOV3 : 884 tt tgatctcactaaagtgc tggaagcaggtgatgcgcaaccataggtt tcaagcaagaca 943 

20 I I II I I I I I I II I I I I II II I I I I I I I 11 I I I I i I II I I II I II I II I II I I I I II II II 

N0V2 : 316 tt tgatctcactaaagtgc tggaagcaggtgatgcgcaaccataggtt tcaagcaagaca 3 75 

N0V3 : 944 aatgaagactgaaaccaagaacgttattcttaatctggaaatttgactgataatattctc 10 03 

25 N0V2 : 376 aatgaagactgaaaccaagaacgttattcttaatctggaaatttgactgataatattctc 435 

N'0V3: 1004 ttaataaagttttaagttttctgcaaag 1031 (SEQ ID HO.: 43) 

IIIIIIIIMIIIIIIIIIIIMIIIil 

lsr0V2 : 436 ttaataaagttttaagttttctgcaaag 463 {SEQ ID NO.: 44) 

30 

TABLE 12. 



N0V3 : 6 RARSQSSERGNDQESSQPVGSVIVXXXXXXXXXXXXXXXDNQGIAPSGEIENQAVPAFQG 65 

:^5 ******* *-t- 

PAGE!: 4 RVRSRSRGRGDGQEAPD WAFVAPGESQQEEPPTDNQDIEPGQEREG- -TPPIEE 56 

N0V3: 66 PDMEAFQQELALLKIEDEPGDGPDVREGIMPTFDLTKVLEAGDAQP 111 (SEQ ID NO . : 45) 
+* **^** ******^* * * ****** 

40 PAGE1:57 RKVEGDCQEMDLEKTRSERGDGSDVKEKTPPNPKEIAKTKEAGDGQP 102 (SEQ ID NO.: 46) 

Where * indicates identity and + indicates similarity. 

Many hummi tumors express antigens that are recognized in vitro by cytolytic T 
lymphocytes (CTLs) derived from the tmnor-bearing patient. The GAGE gene family members 

45 encode such antigens. Family members include GAGE (G antigen), PAGE (Prostate cancer 
antigen), MAGE (melanoma-specific antigen), XAGE, RAGE, and BAGE. NOV3 represents 
a new member of the GAGE family, and a N0V3 nucleic acid was identified in placenta and 
newbom, 8-9 weeks post-partum. NOV3 can be used to detect prostate, placental and newbom 
tissue, and is useful in determining changes in expression of genes contained within the 

50 GAGE-like protein family. NOV3 satisfies a need in the art by providing new diagnostic or 
therapeutic compositions useful in the treatment of disorders associated with alterations in the 
expression of members of prostate cancer-associated proteins. NOV3 nucleic acids, 



13 



polypeptides, antibodies, and other compositions of the present invention are useful in the 
treatment and/or diagnosis of a variety of diseases and pathologies, including by way of 
nonlimiting example, those involving prostate cancer, melanoma, and diseases of reproductive 
health, e.g. infertility, sudden infant death syndrome, and newbom failure to thrive. 

5 

NOV4 

A NOV4 sequence according to the invention is a nucleic acid sequence encoding a 
polypeptide related to the GAGE family of proteins. A NOV4 nucleic acid is expressed in 
adult brain, fetal brain, pregnant uterus, in placenta, and in the cell hne JAR. A N0V4 nucleic 
10 acid and its encoded polypeptide includes the sequences shown in Table 13. The disclosed 
nucleic acid (SEQ ID NO:7) is 61 1 nucleotides in length and contains an open reading frame 
(ORE) that begins with an ATG initiation codon at nucleotides 174-176 and ends with a TAA 
stop codon at nucleotides 519-521. The representative ORE encodes a 1 15 amino acid 
© polypeptide (SEQ ID NO:8) with a predicted molecular weight of 13,656 daltons (Da). PSORT 
^6 analysis of a N0V4 polypeptide predicts a nuclear protein with a certainty of 0.8400. Putative 
untranslated regions upstream and downstream of the coding sequence are underlined in SEQ 
ID NO: 7. 

TABLE 13. 

20 CATGCAGAGTACACTGGGCATCTTCCCTTCGACCCCTTTGCCCACGTGQTGACCGCTGGGGGAGCTGTGAGAGTGT 
GAGGGACACGTTCCAGCCGTCTGGACTCTTTCTCTCCTACTGAGACGCAGCCTATAGGTCCGCAGGCCAGTCCTCC 
CAGGAACTGAAATAGTGAAATA TGAGTTGGCGAGGAAGATCAACATATAGGCCTAGGCCAAGAAGAAGTTTACAGC 
CTCCTGAGCTGATTGGGGCTATGCTTGAACCCACTGATGAAGAGCCTAAAGAAGAGAAACCACCCACTAAAAGTCG 
GAATCCTACACCTGACTCNAGAAGAGAGAAGATGATCAGGGTGCAGCTGAGATTCAAGTGCCTGACCTGGAAGCCG 

25 ATCTCCAGGAGCTATGTCAGACAAAGACTGGGGATGGATGTGAAGGTGGTACTGATGTCAAGGGGAAGATTCTACC 
AAAAGCAGAGCACTTTAAAATGCCAGAAGCAGGTGAAGGGAAATCACAGGTTTAAAGGAAGATA AGCTGAAACAAC 
ACAAACTGTTTTTATATTAGATATTTTACTTTAAAATATCTTAATAAAGTTTTAAGCTTTTCTCCAAAAAAAAAAA 
AAA (SEQ ID NO. : 7) 

30 MSWRGRSTYRPRPRRSLQPPELIGAMLEPTDEEPKEEKPPTKSRNPTPDSRREKMIRVQLRFKCLTWKPISRSYVR 
QRLGMDVKWLMSRGRFYQKQSTLKCQKQVKGNHRFKGR (SEQ ID NO . : 8) 

A N0V4 nucleic acid sequence has a high degree of homology (92% identity) with a 
region of the GAGE-2 protein mRNA (GAGE2; GenBank Accession No.: HSU19143), as is 
shown in Table 14. Also, a NOV4 polypeptide has homology (48% identity, 62% similarity) 
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with a member of the GAGE gene family, hiiman GAGE-2 polypeptide (GAGE2; EMBL 
Accession No.: AAC33676), as is shown in Table 15. 



TABLE 14. 

5 M0V4 : 167 gtgaaatatgagttggcgaggaagatcaacatataggcctaggccaaga 215 (SEQ ID NO 

GAGE2 77 gtgaaatatgagttggcgaggaagatcgacctatcggcctagaccaaga 12 5 (SEQ ID NO 
48) 

10 

TABLE 15. 



N0V4: 1 MSWRGRSTYRPRPRRSLQPPELIGAMLEP--TDE EPKEEKPPTKSRNP 46 

*************** +4.*** + ** * 4.** *_j.* _!_* *^ + + * 

15 GAGE2 : 1 MSWRGRSTYRPRPRRYVEPPEMIGPMRPEQFSDEVEPATPEEGEPATQRQDP 52 

N0V4: 47 DDQGAAEIQVPDLEADLQELCQTKTGDGCEGGTDVKGKIIiPKAEHFKMPEAGEGKSQ 104 

{SEQ ID NO. : 49) 

_|.*_l_**_l_ * * * * -f. ** _^ * * ** * * _|_ * * * ** ** ^** 

00 GAGE2: 59 EDEGASAGQGPKPEAESQEQGHPQTGCECEDGPDGQEMDPPNPEEVKTPEEGEKQSQ 115 

iJl (SEQ ID NO. : 50) 

Where * indicates identity and + indicates similarity. 

m Many human tumors express antigens that are recognized in vitro by cytolytic T 

;^5 l3TTiphocytes (CTLs) derived from the tumor-bearing patient. The GAGE gene family members 

^ encode such antigens. Family members include GAGE (G antigen), PAGE (Prostate cancer 

antigen), MAGE (melanoma-specific antigen), XAGE, RAGE, and BAGE. NOV4 represents 
a new member of the GAGE family, and a NOV4 nucleic acid was identified in brain, fetal 
brain, placenta and pregnant uterus. NOV4 can be used to detect brain, prostate, placental and 
30 uterine tissue, and is useful in determining changes in expression of genes contained within the 
GAGE-like protein family. N0V4 satisfies a need in the art by providing new diagnostic or 
therapeutic compositions usefiil in the treatment of disorders associated with alterations in the 
expression of members of prostate cancer-associated proteins. NOV4 nucleic acids, 
polypeptides, antibodies, and other compositions of the present invention are usefiil in the 
35 treatment and/or diagnosis of a variety of diseases and pathologies, including byway of 

nonlimiting example, those involving prostate cancer, melanoma, and diseases of reproductive 
health, e.g. infertility and placental insufficiency. 



NOV5 
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A N0V5 sequence according to the invention is a nucleic acid sequence encoding a 
polypeptide related to the interferon family of proteins. A N0V5 nucleic acid and its encoded 
polypeptide includes the sequences shown in Table 16. The disclosed nucleic acid (SEQ ID 
NO: 9) is 673 nucleotides in length and contains an open reading frame (ORF) that begins with 
5 an ATG initiation codon at nucleotides 34-36 and ends with a TAA stop codon at nucleotides 
637-639. The representative ORF encodes a 207 amino acid polypeptide (SEQ ID NO: 10) 
with a predicted molecular weight of 25,218 daltons (Da). PSORT analysis of a NOV5 
polypeptide predicts a plasma membrane protein with a certainty of 0.8110. SIGNALP analysis 
suggests a signal peptide with the likely cleavage site between positions 27 and 28 of SEQ ID 
10 NO.: 10. Putative untranslated regions upstream and downstream of the coding sequence are 
underiined in SEQ ID NO: 9. 



TABLE 16, 

15 TAGCTTGCAAAAAAAATQAGCACCAAACCTGAT ATGATTCAAAAGTGTTTGTGGCTTGAGATCCTTATGGGTATAT 
TCATTGCTGGCACCCTATCCCTGGACTGTAACTTACTGAACGTTCACCTGAGAAGAGTCACCTGGCAAAATCTGAG 
ACATCTGAGTAGTATGAGCAATTCATTTCCTGTAGAATGTCTACGAGAAAACATAGCTTTTGAGTTGCCCCAAGAG 
TTTCTGCAATACACCCAACCTATGAAGAGGGACATCAAGAAGGCCTTCTATGAAATGTCCCTACAGGCCTTCAACA 
TCTTCAGCCAACACACCTTCAAATATTGGAAAGAGAGACACCTCAAACAAATCCAAATAGGACTTGATCAGCAAGC 
.20 AGAGTACCTGAACCAATGCTTGGAGGAAGACAAGAATGAAAATGAAGACATGAAAGAAATGAAAGAGAATGAGATG 
AAACCCTCAGAAGCCAGGGTCCCCCAGCTGAGCAGCCTGGAACTGAGGAGATATTTCCACAGGATAGACAATTTCC 
TGAAAGAAAAGAAATACAGTGACTGTGCCTGGGAGATTGTCCGAGTGGAAATCAGAAGATGTTTGTATTACTTTTA 
CAAATTTACAGCTCTATTCAGGAGGAAATA AGGTATATTTTTGGAATTAAAATTCCTTTTCCCTC (SEQ ID 
NO. : 9) 

25 

MSTKPDMIQKCLWLEILMGIFIAGTLSLDCNIiLNVHLRRVTWQNLRHLSSMSNSFPVECLRENIAFELPQSFLQYT 
QPMKKDIKKAFYEMSLQAFNIFSQHTFKYWKERHLKQIQIGLDQQAEYLNQCLEEDKISrENEDMKEMK^ 
RVPQLSSLELRRYFHRIDNFLKEKKYSDCAWEIVRVEIRRCLYYFYKFTALFRRK(SEQ ID NO . : 10) 



30 A N0V5 nucleic acid sequence has a high degree of homology (100% identity) with a 

region of an interferon-like protein precursor mRNA, (BLP-P; Genbank Accession No. : 
AF 14675 9), as is shown in Table 17. A N0V5 polypeptide has a high degree of homology 
(99% identity, 100% similarity) with a member of the human keratinocyte-derived interferon 
(KDI) family (KDI; PatP Accession No.: Y68800), as is shown in Table 18. Also, a NOV5 

35 polypeptide has homology {36% identity, 53%) similarity) with a trophoblast protein-1 protein, 
also known as interferon tau-1 precursor, (INT-T; SwissEmbl Accession No.: P15696), as is 
shown in Table 19. 



40 



TABLE 17> 

N0V5 : 17 tgagcaccaaacctgatatgattcaaaagtgtttgtggcttgagatccttatgggtatat 76 

16 



lllllllllllllllllllllllllllllllllllllllllllllllllllllMlilll 

ILP-P : 4 7 tgagcaccaaacctgatatgattcaaaagtgtttgtggcttgagatccttatgggtatat 106 

N0V5 : 7 7 tcattgctggcaccctatccctggactgtaacttactgaacgttcacctgagaagagtca 13 6 

5 llllllllllllllllllillllMlillllMllllllllillllllillinilMII 

ILP-P : 107 tcattgctggcaccctatccctggactgtaacttactgaacgttcacctgagaagagtca 166 

NOV5 : 13 7 cctggcaaaatctgagacatctgagtagtatgagcaatt cat ttcctgtagaatgt ctac 196 

IIMIIIIMIIIIIIIIIIIilllllilllllllllllllllMIIIIIIIIIIIIIII 

10 ILP-P : 167 cctggcaaaatctgagacatctgagtagtatgagcaattcatttcctgtagaatgtctac 226 

N0V5 : 197 gagaaaacatagcttttgagttgccccaagagtttctgcaatacacccaacctatgaaga 256 

ILP-P : 227 gagaaaacatagcttttgagttgccccaagagtttctgcaatacacccaacctatgaaga 286 
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N0V5 : 257 gggacatcaagaaggccttctatgaaatgtccctacaggccttcaacatcttcagccaac 316 
ILP-P : 2 87 gggacatcaagaaggccttctatgaaatgtccctacaggccttcaacatcttcagccaac 346 



20 N0V5 : 317 acaccttcaaatattggaaagagagacacctcaaacaaatccaaataggacttgatcagc 3 76 

IIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIilll 

ILP-P : 347 acaccttcaaatattggaaagagagacacctcaaacaaatccaaataggacttgatcagc 4 06 

N0V5 : 377 aagcagagtacctgaaccaatgcttgga 404 (SEQ ID NO.: 51) 
.25 I I I I I I I I I I I I I I I I i I I I I I I I I I I I 

ILP-P: 407 aagcagagtacctgaaccaatgcttgga 434 (SEQ ID NO.: 52) 

WOV5 : 460 ccctcagaagccagggtcccccagctgagcagcctggaactgaggagatatttccacagg 519 

lllllllllilllilllllillilllllllllllllllllllMlillllllllllllll 

30 ILP-P : 4 90 ccctcagaagccagggtcccccagctgagcagcctggaactgaggagatatttccacagg 549 
N0V5 : 52 0 atagacaatttcctgaaagaaaagaaatacagtgactgtgcctgggagattgtccgagtg 579 

IlilllllllllllllllllllllllllMlllllllllillllllllilllllllllli 

ILP-P : 55 0 atagacaatttcctgaaagaaaagaaatacagtgactgtgcctgggagattgtccgagtg 609 

35 

N0V5 : 580 gaaat cagaagatgtttgtattacttttacaaat ttacagct ctattcaggaggaaataa 639 

ILP-P : 610 gaaat cagaagatgtttgtattacttttacaaat ttacagct ctattcaggaggaaataa 669 

N0V5 : 640 g 640 (SEQ ID NO.: 53) 
ILP-P: 670 g 670 (SEQ ID NO.: 54) 

45 TABLE 18. 



N0V5 : 1 MSTKPDMIQKCLWLEILMGIFIAGTLSLDCNLLNVHLRRVTWQNLRHLSSMSNSFPVECL 60 
*************************************************** 

KDI: 1 MSTKPDMIQKCLWLEILMGIFIAGTLSLDCNLLNVHLRRVTWQNLRHLSSMSNSFPVECL 60 

50 

NOV5 : 61 RENIAFELPQEFLQYTQPMKRDIKKAFYEMSLQAFNIFSQHTFKYWKERHLKQIQIGLDQ 12 0 
************************************************************ 

KDI: 61 RENIAFELPQEFLQYTQPMKRDIKKAFYEMSLQAFNIFSQHTFKYWKERHLKQIQIGLDQ 120 

55 NOV5 : 121 QAEYLNQCLEEDKNENEDMKEMKENEMKPSEARVPQLSSLELRRYFHRIDNFLKEKKYSD 180 

************^*********************************************** 

KDI: 121 QAEYLNQCLEEDENENEDMKEMKENEMKPSEARVPQLSSLELRRYFHRIDNFLKEKKYSD 180 
N0V5: 181 CAWEIVRVEIRRCLYYFYKFTALFRRK 207 (SEQ ID NO. : 55) 

^0 *************************** 

KDI: 181 CAWEIVRVEIRRCLYYFYKFTALFRRK 207 (SEQ ID NO.: 56) 

Where * indicates identity and + indicates similarity. 
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TABLE 19. 



5 



NOV5 




14 


LEILMGIFIAGT LSLDCNLLNVHLRRVTWQNLRHLSSMSNSFPVECLRENIAFELPQ 


70 








* 4. + ** * * *4. 4.*** *4. *4. ★ **_j_4, * *** 




INF- 


T: 


5 


LSLLMALVLVSYGPGRSLGCYLSEDHMLGAR-ENLRLLARMNRLSPHPCLQDRKDFGLPQ 


63 


N0V5 




71 


EFLQYTQPMKRDIKKAFYEMSLQAFNIF-SQHTFKYWKERHLKQIQIGLDQQAEYLNQCL 


129 








* _{_^ *■ * _|_** * **_|_* 4._|.*4, * *_|.*4. ■* ■* * * 




INF- 


T: 


64 


EMVEGNQLQKDQAISVLHEMLQQCFNLFYTEHSSAAWNTTLLEQLCTGLQQQLEDLDACL 


123 


N0V5 




130 


EEDKNENEDMKEMKENEMKPSEARVPQLSSLELRRYFHRIDNFLKEKKYSDCAWEIVRVE 


189 








* *+^__}.* *+4.-*- 4-4.+ * * * 4.**'**4.********4_*** 




INF- 


T: 


124 


GPVMGE KDSDM GRMGPI - -LTVKKYFQGIHVTLKEKEYSDCAWEIIRVE 


170 


N0V5 




190 


IRRCL 194 (SEQ ID NO.: 57) 
4. * * 




INF- 


T: 


171 


MMRAL 175 (SEQ ID NO.: 58) 





Where * indicates identity and + indicates similarity. 

20 

A NOV5 polypeptide shares sequence homology with many members of the interferon 
f^nily, including KDI. As such, NOV5 represents a new member of the interferon family, and 
is useful for detecting novel members of the interferon-like family of proteins. N0V5 is useful 
in determining changes in expression of genes contained within or controlled by the interferon- 

^25 like protein family. NOV5 satisfies a need in the art by providing new diagnostic or therapeutic 
compositions useful in the treatment of disorders associated with alterations in the expression 
of members of interferon-like proteins. N0V5 nucleic acids, polypeptides, antibodies, and 
other compositions of the present invention are useful in the treatment and/or diagnosis of a 
variety of diseases and pathologies, including by way of nonlimiting example, those involving 

30 viral infections, e.g. AIDS, viral hepatitis and viral encephalitis. NOV5 is useful for treating 
cancer, autoimmime diseases, arthritis, multiple sclerosis, diabetes and allergies. 



NOV6 
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A NOV6 sequence according to the invention is a nucleic acid sequence encoding a 
polypeptide related to the interferon family of proteins. A NOV6 nucleic acid was derived by 
an exon linking process using a N0V5 nucleic acid (BA403cl9_A). A N0V6 nucleic acid and 
its encoded polypeptide includes the sequences shown in Table 20. The disclosed nucleic acid 
5 (SEQ ID NO:l 1) is 631 nucleotides in length and contains an open reading frame (ORF) that 
begins with an ATG initiation codon at nucleotides 1-3 and ends with a TAA stop codon at 
nucleotides 622-624. The representative ORF encodes a 207 amino acid polypeptide (SEQ ID 
NO:12) with a predicted molecular weight of 25,218 daltons (Da). PSORT analysis of aNOV6 
polypeptide predicts a plasma membrane protein with a certainty of 0.81 10. A putative 
10 untranslated region downstream of the coding sequence is underhned in SEQ ID NO: 11. 



TABLE 20. 

a ATGAGCACCAAACCTGATATGATTCAAAAGTGTTTGTGGCTTGAGATCCTTATGGGTA^^ 

'.§5 TATCCCTGGACTGTAACTTACTGAACGTTCACCTGAGAAGAGTCACCTGGCAAAATCTGAGACATCTGAGT^ 

GAGCAATTCATTTCCTGTAGAATGTGTACGAGAAAACATAGCTTTTGAGTTGCCCCAAGAGTTTCTGCAATACACC 
CAACCTATGAAGAGGGACATCAAGAAGGCCTTCTATGAAATGTCCCTACAGGCCTTCAACATCTTCAGCCAACACA 
y CCTTCAAATATTGGAAAGAGAGACACCTCAAACAAATCCAAATAGGACTTGATCAGCAAGC 
O ATGCTTGGAGGAAGACGAGAATGAAAATGAAGACATGAAAGAAATGAAAGAGAATGAGATGAAACCCTCA^^ 
ISO AGGGTCCCCCAGCTGAGCAGCCTGGAACTGAGGAGATATTTCCACAGGATAGACAATTTCCTGAAAGAAAAGAAAT 
O ACAGTGACTGTGCCTGGGAGATTGTCCGAGTGGAAATCAGAAGATGTTTGTATTACTTTTACAAATTTACA^ 
CI ATTCAGGAGGAAATAAGGTATAT (SEQ ID NO . : 11) 



MSTKPDMIQKCLWLEILMGIFIAGTLSLDCNLLlsrraLRRVTWQNLRHLSSMSNSFPVECLRENIAFELPQEFLQYT 
25 QPMKRDIKKAFYEMSLQAFNIFSQHTFKYWPCERHLKQIQIGLDQQAEYLNQCLEEDENENEDMKEMKENEMKPSE 
RVPQLSSLELRRYFHRIDNFLKEKKYSDCAWEIVRVEIRRCLYYFYKFTALFRRK (SEQ ID NO.: 12) 



A NOV6 nucleic acid has a high degree of homology (100% identity) with a human 
interferon like-protein precursor, (ILP-P; Genbank Accession No.: AF146759), as is shown in 
30 Table 2L A N0V6 polypeptide has a high degree of homology (100% identity) with a human 
interferon-like protein precursor (ILP-P; EMBL Accession No,: AAF67468), as is shown in 
Table 22. 



TABLE 21. 

35 NOV6 : 1 atgagcaccaaacctgatatgattcaaaagtgtttgtggcttgagatccttatgggtata 60 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiii 

ILP-P: 46 atgagcaccaaacctgatatgattcaaaagtgtttgtggcttgagatccttatgggtata 105 
NOV6 : 61 ttcattgctggcaccctatccctggactgtaacttactgaacgttcacctgagaagagtc 120 
ILP-P : 106 ttcattgctggcaccctatccctggactgtaacttactgaacgttcacctgagaagagtc 165 
N0V6 : 12 1 acctggcaaaatctgagacatctgagtagtatgagcaattcatttcctgtagaatgtcta 180 
45 ILP-P : 166 acctggcaaaatctgagacatctgagtagtatgagcaattcatttcctgtagaatgtcta 225 
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N0V6 : 181 cgagaaaacatagcttttgagttgccccaagagtttctgcaatacacccaacctatgaag 240 

ILP-P : 226 cgagaaaacatagcttttgagttgccccaagagtttctgcaatacacccaacctatgaag 285 

5 

N0V6 : 241 agggacatcaagaaggccttctatgaaatgtccctacaggccttcaacatcttcagccaa 3 00 

ILP-P : 2 86 agggacatcaagaaggccttctatgaaatgtccctacaggccttcaacatcttcagccaa 345 

10 N0V6 : 301 cacacctt caaatattggaaagagagacacctcaaacaaatccaaataggact tgatcag 360 

ILP-P : 346 cacacctt caaatattggaaagagagacacctcaaacaaatccaaataggact tgatcag 405 

NOV6: 361 caagcagagtacctgaaccaatgcttggag 390 (SEQ ID NO. : 59) 

15 I II Ml Ml I II I II III I II I II II Ml I 

ILP-P: 406 caagcagagtacctgaaccaatgcttggag 435 (SEQ ID NO.: 60) 

NOV6 ; 445 ccctcagaagccagggtcccccagctgagcagcctggaactgaggagatatttccacagg 504 

20 II I M I II I II I M I II 1 1 II II II 1 1 1 1 1 II 1 1 1 1 II I II M 1 1 II 1 1 II II I II II II 

ILP-P : 4 90 ccctcagaagccagggtcccccagctgagcagcctggaactgaggagatatttccacagg 549 
N0V6 : 5 05 atagacaatttcctgaaagaaaagaaatacagtgactgtgcctgggagattgtccgagtg 564 
25 ILP-P : 55 0 atagacaatttcctgaaagaaaagaaatacagtgactgtgcctgggagattgtccgagtg 609 
N0V6 : 565 gaaatcagaagatgtttgtattacttttacaaatttacagctctattcaggaggaaataa 624 
ILP-P : 610 gaaatcagaagatgtttgtattacttttacaaatttacagctctattcaggaggaaataa 669 

NOV6 : 625 g 625 (SEQ ID NO.: 61) 
35 ILP-P: 670 g 670 (SEQ ID NO.: 62) 

TABLE 22. 

NOV6 : 1 MSTKPDMIQKCLWLEILMGIFIAGTLSLDCNLLNVHLRRVTWQNLRHLSSMSNSFPVECL 60 

40 ************************************************************ 

ILP-P : 1 MSTKPDMIQKCLWLEILMGIFIAGTLSLDCNLLNVHLRRVTWQNLRHLSSMSNSFPVECL 60 

NOV6 : 61 RENIAFELPQEFLQYTQPMKRDIKKAFYEMSLQAFNIFSQHTFKYWKERHLKQIQIGLDQ 

120 

45 ************************************************************ 

ILP-P : 61 RENIAFELPQEFLQYTQPMKRDIKKAFYEMSLQAFNIFSQHTFKYWKERHLKQIQIGLDQ 

12 0 

NOV6 : 121 QAEYLNQCLEEDEWENEDMKEMKENEMKPSEARVPQLSSLELRRYFHRIDNFLKEKKYSD 

50 180 

************************************************************ 

ILP - P : 12 1 QAEYLNQCLEEDENENEDMKEMKENEMKPSEARVPQLSSLELRRYFHRIDNFLKEKKYSD 
180 

55 N0V6: 181 CAWEIVRVEIRRCLYYFYKFTALFRRK 207 (SEQ ID NO.: 63) 

*************************** 

ILP-P: 181 CAWEIVRVEIRRCLYYFYKFTALFRRK 207 (SEQ ID NO.: 64) 

Where * indicates identity and + indicates similarity. 
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A NOV6 polypeptide shares sequence homology with many members of the interferon 
family, including an interferon like-protein precursor. As such, N0V6 represents a new 
member of the interferon family, and is useful for detecting novel members of the interferon- 
like family of proteins. NOV6 is useful in determining changes in expression of genes 
5 contained within or controlled by the interferon-like protein family. NOV6 satisfies a need in 
the art by providing new diagnostic or therapeutic compositions useful in the treatment of 
disorders associated with alterations in the expression of members of interferon-hke proteins. 
NOV6 nucleic acids, polypeptides, antibodies, and other compositions of the present invention 
are useful in the treatment and/or diagnosis of a variety of diseases and pathologies, including 
10 by way of nonlimiting example, those involving viral infections, e.g, AIDS, viral hepatitis and 
viral encephalitis. NOV6 is useful for treating cancer, autoimmune diseases, arthritis, multiple 
sclerosis, diabetes and allergies. 

5 NOW 

115 A NOV7 sequence according to the invention is a nucleic acid sequence encoding a 

01 polypeptide related to the human odorant receptor (OR) family of the G-protein coupled 

receptor (GPCR) superfamily of proteins. A NOV7 nucleic acid and its encoded polypeptide 

s includes the sequences shown in Table 23. The disclosed nucleic acid (SEQ JD NO: 13) is 
9,087 nucleotides in length and contains an open reading frame (ORF) that begins with an 

20 ATG initiation codon at nucleotides 1-3 and ends with a TGA stop codon at nucleotides 9,085- 
9,087. The representative ORF encodes a 3,028 amino acid polypeptide (SEQ ID N0:14). The 
predicted molecular weight of aNOV7 polypeptide is 330,865.9 Da. PSORT analysis predicts 
a plasma membrane protein with a certainty of 0.6400. SIGNALP analysis predicts a signal 
peptide cleavage site between positions 20 and 21 of SEQ ID NO: 14. 

25 

TABLE 23. 

ATGGCGCCGCCGCCGCCGCCCGTGCTGCCCGTGCTGCTGCTCCTGGCCGCCGCCGCCGCCCTGCCGGCGA 
TGGGGCTGCGAGCGGCCGCCTGGGAGCCGCGCGTACCCGGCGGGACCCGCGCCTTCGCCCTCCGGCCCGG 

30 CTGTACCTACGCGGTGGGCGCCGCTTGCACGCCCCGGGCGCCGCGGGAGCTGCTGGACGTGGGCCGCGAT 
GGGCGGCTGGCAGGACGTCGGCGCGTCTCGGGCGCGGGGCGCCCGCTGCCGCTGCAAGTCCGCTTGGTGG 
CCCGCAGTGCCCCGACGGCGCTGAGCCGCCGCCTGCGGGCGCGCACGCACCTTCCCGGCTGCGGAGCCCG 
TGCCCGGCTCTGCGGAACCGGTGCCCGGCTCTGCGGGGCGCTCTGCTTCCCCGTCCCCGGCGGCTGCGCG 
GCCGCGCAGCATTCGGCGCTCGCAGCTCCGACCACCTTACCCGCCTGCCGCTGCCCGCCGCGCCCCAGGC 

35 CCCGCTGTCCCGGCCGTCCCATCTGCCTGCCGCCGGGCGGCTCGGTCCGCCTGCGTCTGCTGTGCGCCCT 
GCGGCGCGCGGCTGGCGCCGTCCGGGTGGGACTGGCGCTGGAGGCCGCCACCGCGGGGACGCCCTCCGCG 
TCGCCATCCCCATCGCCGCCCCTGCCGCCGAACTTGCCCGAAGCCCGGGCGGGGCCGGCGCGACGGGCCC 
GGCGGGGCACGAGCGGCAGAGGGAGCCTGAAGTTTCCGATGCCCAACTACCAGGTGGCGTTGTTTGAGAA 
CGAACCGGCGGGCACCCTCATCCTCCAGCTGCACGCGCACTACACCATCGAGGGCGAGGAGGAGCGCGTG 

40 AGCTATTACATGGAGGGGCTGTTCGACGAGCGCTCCCGGGGCTACTTCCGAATCGACTCTGCCACGGGCG 
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CCGTGAGCACGGACAGCGTACTGGACCGCGAGACCAAGGAGACGCACGTCCTCAGGGTGAAAGCCGTGGA 
CTACAGTACGCCGCCGCGCTCGGCCACCACCTACATCACTGTCTTGGTCAAAGACACCAACGACCACAGC 
CCGGTCTTCGAGCAGTCGGAGTACCGCGAGCGCGTGCGGGAGAACCTGGAGGTGGGCTACGAGGTGCTGA 
CCATCCGCGCCAGCGACCGCGACTCGCCCATCAACGCCAACTTGCGTTACCGCGTGTTGGGGGGCGCGTG 
GGACGTCTTCCAGCTCAACGAGAGCTCTGGCGTGGTGAGGACACGGGCGGTGCTGGACCGGGAGGAGGCG 
GCCGAGTACCAGCTCCTGGTGGAGGCCAACGACCAGGGGCGCAATCCGGGCCCGCTCAGTGCCACGGCCA 
CCGTGTACATCGAGGTGGAGGACGAGAACGACAACTACCCCCAGTTCAGCGAGCAGAACTACGTGGTCCA 
GGTGCCCGAGGACGTGGGGCTCAACACGGCTGTGCTGCGAGTGCAGGCCACGGACCGGGACCAGGGCCAG 
AACGCGGCCATTCACTACAGCATCCTCAGCGGGAACGTGGCCGGCCAGTTCTACCTGCACTCGCTGAGCG 
GGATCCTGGATGTGATCAACCCCTTGGATTTCGAGGATGTCCAGAAATACTCGCTGAGCATTAAGGCCCA 
GGATGGGGGCCGGCCCCCGCTCATCAATTCTTCAGGGGTGGTGTCTGTGCAGGTGCTGGATGTCAACGAC 
AACGAGCCTATCTTTGTGAGCAGCCCCTTCCAGGCCACGGTGCTGGAGAATGTGCCCCTGGGCTACCCCG 
TGGTGCACATTCAGGCGGTGGACGCGGACTCTGGAGAGAACGCCCGGCTGCACTATCGCCTGGTGGACAC 
GGCCTCCACCTTTCTGGGGGGCGGCAGCGCTGGGCCTAAGAATCCTGCCCCCACCCCTGACTTCCCCTTC 
CAGATCCACAACAGCTCCGGTTGGATCACAGTGTGTGCCGAGCTGGACCGCGAGGAGGTGGAGCACTACA 
GCTTCGGGGTGGAGGCGGTGGACCACGGCTCGCCCCGCATGAGCTCCTCCACCAGCGTGTCCATCACGGT 
GCTGGACGTGAATGACAACGACCCGGTGTTCACGCAGCCCACCTACGAGCTTCGTCTGAATGAGGATGCG 
GCCGTGGGGAGCAGCGTGCTGACCCTGCAGGCCCGCGACCGTGACGCCAACAGTGTGATTACCTACCAGC 
TCACAGGCGGCAACACCCGGAACCGCTTTGCACTCAGCAGCCAGAGAGGGGGCGGCCTCA'TCACCCTGGC 
GCTACCTCTGGACTACAAGCAGGAGCAGCAGTACGTGCTGGCGGTGACAGCATCCGACGGCACACGGTCG 
CACACTGCGCATGTCCTAATCAACGTCACTGATGCCAACACCCACAGGCCTGTCTTTCAGAGCTCCCATT 
ACACAGTGAGTGTCAGTGAGGACAGGCCTGTGGGCACCTCCATTGCTACCCTCAGTGCCAACGATGAGGA 
CACAGGAGAGAATGCCCGCATCACCTACGTGATTCAGGACCCCGTGCCGCAGTTCCGCATTGACCCCGAC 
AGTGGCACCATGTACACCATGATGGAGCTGGACTATGAGAACCAGGTCGCCTACACGCTGACCATCATGG 
CCCAGGACAACGGCATCCCGCAGAAATCAGACACCACCACCCTAGAGATCCTCATCCTCGATGCCAATGA 
CAATGCACCCCAGTTCCTGTGGGATTTCTACCAGGGTTCCATCTTTGAGGATGCTCCACGCTCGACCAGC 
ATCCTCCAGGTCTCTGCCACGGACCGGGACTCAGGTCCCAATGGGCGTCTGCTGTACACCTTCCAGGGTG 
GGGACGACGGCGATGGGGACTTCTACATCGAGCCCACGTCCGGTGTGATTCGCACCCAGCGCCGGCTGGA 
CCGGGAGAATGTGGCCGTGTACAACCTTTGGGCTCTGGCTGTGGATCGGGGCAGTCCCACTCCCCTTAGC 
GCCTCGGTAGAAATCCAGGTGACGATGTTGGACATTAATGACAATGCCCCCATGTTTGAGAAGGACGAAC 
TGGAGCTGTTTGTTGAGGAGAACAACCCAGTGGGGTCGGTGGTGGCAAAGATTCGTGCTAACGACCCTGA 
TGAAGGCCCTAATGCCCAGATCATGTATCAGATTGTGGAAGGGGACATGCGGCATTTCTTCCAGCTGGAC 
CTGCTCAACGGGGACCTGCGTGCCATGGTGGAGCTGGACTTTGAGGTCCGGCGGGAGTATGTGCTGGTGG 
TGCAGGCCACGTCGGCTCCGCTGGTGAGCCGAGCCACGGTGCACATCCTTCTCGTGGACCAGAATGACAA 
CCCGCCTGTGCTGCCCGACTTCCAGATCCTCTTCAACAACTATGTCACCAACAAGTCCAACAGTTTCCCC 
ACCGGCGTGATCGGCTGCATCCCGGCCCATGACCCCGACGTGTCAGACAGCCTCAACTACACCTTCGTGC 
AGGGCAACGAGCTGCGCCTGTTGCTGCTGGACCCCGCCACGGGCGAACTGCAGCTCAGCCGCGACCTGGA 
CAACAACCGGCCGCTGGAGGCGCTCATGGAGGTGTCTGTGTCTGCAGATGGCATCCACAGCGTCACGGCC 
TTCTGCACCCTGCGTGTCACCATCATCACGGACGACATGCTGACCAACAGCATCACTGTGCGCCTGGAGA 
ACATGTCCCAGGAGAAGTTCCTGTCCCCGCTGCTGGCCCTCTTCGTGGAGGGGGTGGCCGCCGTGCTGTC 
CACCACCAAGGACGACGTCTTCGTCTTCAACGTCCAGAACGACACCGACGTCAGCTCCAACATCCTGAAC 
GTGACCTTCTCGGCGCTGCTGCCTGGCGGCGTCCGCGGCCAGTTCTTCCCGTCGGAGGAGCTGCAGGAGC 
AGATCTACCTGAATCGGACGCTGCTGACCACCATCTCCACGCAGCGCGTGCTGCCCTTCGACGACAACAT 
CTGCCTGCGCGAGCCCTGCGAGAACTACATGAAGTGCGTGTCCGTTCTGCGATTCGACAGCTCCGCGCCC 
TTCCTCAGCTCCACCACCGTGCTCTTCCGGCCCATCCACCCCATCAACGGCCTGCGCTGCCGCTGCCCGC 
CCGGCTTCACCGGCGACTACTGCGAGACGGAGATCGACCTCTGCTACTCCGACCCGTGCGGCGCCAACGG 
CCGCTGCCGCAGCCGCGAGGGCGGCTACACCTGCGAGTGCTTCGAGGACTTCACTGGAGAGCACTGTGAG 
GTGGATGCCCGCTCAGGCCGCTGTGCCAACGGGGTGTGCAAGAACGGGGGCACCTGCGTGAACCTGCTCA 
TCGGCGGCTTCCACTGCGTGTGTCCTCCTGGCGAGTATGAGAGGCCCTACTGTGAGGTGACCACCAGGAG 
CTTCCCGCCCCAGTCCTTCGTCACCTTCCGGGGCCTGAGACAGCGCTTCCACTTCACCATCTCCCTCACG 
TTTGCCACTCAGGAAAGGAACGGCTTGCTTCTCTACAACGGCCGCTTCAATGAGAAGCACGACTTCATCG 
CCCTGGAGATCGTGGACGAGCAGGTGCAGCTCACCTTCTCTGCAGGTGCAGGCGAGACAACAACGACCGT 
GGCACCGAAGGTTCCCAGTGGTGTGAGTGACGGGCGGTGGCACTCTGTGCAGGTGCAGTACTACAACAAG 
GTAAGATGGGCCCCACCACTTCCCCCTGGCCCCCAGCCCAATATTGGCCACCTGGGCCTGCCCCATGGGC 
CGTCCGGGGAAAAGATGGCCGTGGTGACAGTGGATGATTGTGACACAACCATGGCTGTGCGCTTTGGAAA 
GGACATCGGGAACTACAGCTGCGCTGCCCAGGGCACTCAGACCGGCTCCAAGAAGTCCCTGGATCTGACC 
GGCCCTCTACTCCTGGGGGGTGTCCCCAACCTGCCAGAAGACTTCCCAGTGCACAACCGGCAGTTCGTGG 
GCTGCATGCGGAACCTGTCAGTCGACGGCAAAAATGTGGACATGGCCGGATTCATCGCCAACAATGGCAC 
CCGGGAAGGCTGCGCTGCTCGGAGGAACTTCTGCGATGGGAGGCGGTGTCAGAATGGAGGCACCTGTGTC 
AACAGGTGGAATATGTATCTGTGTGAGTGTCCACTCCGATTCGGCGGGAAGAACTGTGAGCAAGCCATGC 
CTCACCCCCAGCTCTTCAGCGGTGAGAGCGTCGTGTCCTGGAGTGACCTGAACATCATCATCTCTGTGCC 
CTGGTACCTGGGGCTCATGTTCCGGACCCGGAAGGAGGACAGCGTTCTGATGGAGGCCACCAGTGGTGGG 
CCCACCAGCTTTCGCCTCCAGATCCTGAACAACTACCTCCAGTTTGAGGTGTCCCACGGCCCCTCCGATG 
TGGAGTCCGTGATGCTGTCCGGGTTGCGGGTGACCGACGGGGAGTGGCACCACCTGCTGATCGAGCTGAA 
GAATGTTAAGGAGGACAGTGAGATGAAGCACCTGGTCACCATGACCTTGGACTATGGGATGGACCAGAAC 
AAGGCAGATATCGGGGGCATGCTTCCCGGGCTGACGGTAAGGAGCGTGGTGGTCGGAGGCGCCTCTGAAG 
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ACAAGGTCTCCGTGCGCCGTGGATTGCGAGGCTGCATGCAGGGAGTGAGGATGGGGGGGACGCCCACCAA 
CGTCGCCACCCTGAACATGAACAACGCACTCAAGGTCAGGGTGAAGGACGGCTGTGATGTGGACGACCCC 
TGTACCTCGAGCCCCTGTCCCCCCAATAGCCGCTGCCACGACGCCTGGGAGGACTACAGCTGCGTCTGTG 
ACAAAGGGTACCTTGGAATAAACTGTGTGGATGCCTGTCACCTGAACCCCTGCGAGAACATGGGGGCCTG 
5 CGTGCGCTCCCCCGGCTCCCCGCAGGGCTACGTGTGCGAGTGTGGGCCCAGTCACTACGGGCCGTACTGT 
GAGAACAAACTCGACCTTCCGTGCCCCAGAGGCTGGTGGGGGAACCCCGTCTGTGGACCCTGCCACTGTG 
CCGTCAGCAAAGGCTTTGATCCCGACTGTAATAAGACCAACGGCCAGTGCCAATGCAAGGAGAATTACTA 
CAAGCTCCTAGCCCAGGACACCTGTCTGCCCTGCGACTGCTTCCCCCATGGCTCCCACAGCCGCACTTGC 
GACATGGCCACCGGGCAGTGTGCCTGCAAGCCCGGCGTCATCGGCCGCCAGTGCAACCGCTGCGACAACC 

10 CGTTTGCCGAGGTCACCACGCTCGGGTGTGAAGTGATCTACAATGGCTGTCCCAAAGCATTTGAGGCCGG 
CATCTGGTGGCCACAGACCAAGTTCGGGCAGCCGGCTGCGGTGCCATGCCCTAAGGGATCCGTTGGAAAT 
GCGGTCCGACACTGCAGCGGGGAGAAGGGCTGGCTGCCCCCAGAGCTCTTTAACTGTACCACCATCTCCT 
TCGTGGACCTCAGGGCCATGAATGAGAAGCTGAGCCGCAATGAGACGCAGGTGGACGGCGCCAGGGCCCT 
GCAGCTGGTGAGGGCGCTGCGCAGTGCTACACAGCACACGGGCACGCTCTTTGGCAATGACGTGCGCACG 

15 GCCTACCAGCTGCTGGGCCACGTCCTTCAGCACGAGAGCTGGCAGCAGGGCTTCGACCTGGCAGCCACGC 
AGGACGCCGACTTTCACGAGGACGTGATCCACTCGGGCAGCGCCCTCCTGGCCCCAGCCACCAGGGCGGC 
GTGGGAGCAGATCCAGCGGAGCGAGGGCGGCACGGCACAGCTGCTCCGGCGCCTCGAGGGCTACTTCAGC 
AACGTGGCACGCAACGTGCGGCGGACGTACCTGCGGCCCTTCGTCATCGTCACCGCCAACATGGTTCTTG 
CTGTCGACATCTTTGACAAGTTCAACTTTACGGGAGCCAGGGTCCCGCGATTCGACACCATCCATGAAGA 

20 GTTCCCCAGGGAGCTGGAGTCCTCCGTCTCCTTCCCAGCCGACTTCTTGAGACCACCTGAAGAAAAAGAA 
GGCCCCCTGCTGAGGCCGGCTGGCCGGAGGACCACCCCGCAGACCACGCGCCCGGGGCCTGGCACCGAGA 
GGGAGGCCCCGATCAGCAGGCGGAGGCGACACCCTGATGACGCTGGCCAGTTCGCCGTCGCTCTGGTCAT 
CATTTACCGCACCCTGGGGCAGCTCCTGCCCGAGCGCTACGACCCCGACCGTCGCAGCCTCCGGTTGCCT 
CACCGGCCCATCATTAATACCCCGATGGTGAGCACGCTGGTGTACAGCGAGGGGGCTCCGCTCCCGAGAC 

25 CCCTGGAGAGGCCCGTCCTGGTGGAGTTCGCCCTGCTGGAGGTGGAGGAGCGAACCAAGCCTGTCTGCGT 
GTTCTGGAACCACTCCCTGGCCGTTGGTGGGACGGGAGGGTGGTCTGCCCGGGGCTGCGAGCTCCTGTCC 
AGGAACCGGACACATGTCGCCTGCCAGTGCAGCCACACAGCCAGCTTTGCGGTGCTCATGGATATCTCCA 
GGCGTGAGAACGGGGAGGTCCTGCCTCTGAAGATTGTCACCTATGCCGCTGTGTCCTTGTCACTGGCAGC 
CCTGCTGGTGGCCTTCGTCCTCCTGAGCCTGGTCCGCATGCTGCGCTCCAACCTGCACAGCATTCACAAG 

30 CACCTCGCCGTGGCGCTCTTCCTCTCTCAGCTGGTGTTCGTGATTGGGATCAACCAGACGGAAAACCCGT 
TTCTGTGCACAGTGGTTGCCATCCTCCTCCACTACATCTACATGAGCACCTTTGCCTGGACCCTCGTGGA 
GAGCCTGCATGTCTACCGCATGCTGACCGAGGTGCGCAACATCGACACGGGGCCCATGCGGTTCTACTAC 
GTCGTGGGCTGGGGCATCCCGGCCATTGTCACAGGACTGGCGGTCGGCCTGGACCCCCAGGGCTACGGGA 
ACCCCGACTTCTGCTGGCTGTCGCTTCAAGACACCCTGATTTGGAGCTTTGCGGGGCCCATCGGAGCTGT 
^35 TATAATCATCAACACAGTCACTTCTGTCCTATCTGCAAAGGTTTCCTGCCAAAGAAAGCACCATTATTAT 
GGGAAAAAAGGGATCGTCTCCCTGCTGAGGACCGCATTCCTCCTGCTGCTGCTCATCAGCGCCACGTGGC 
TGCTGGGGCTGCTGGCTGTGAACCGCGATGCACTGAGCTTTCACTACCTCTTCGCCATCTTCAGCGGCTT 
ACAGGGCCCCTTCGTCCTCCTTTTCCACTGCGTGCTCAACCAGGAGGTCCGGAAGCACCTGAAGGGCGTG 
CTCGGCGGGAGGAAGCTGCACCTGGAGGACTCCGCCACCACCAGGGCCACCCTGCTGACGCGGTCCCTCA 

40 ACTGCAACACCACCTTCGGTGACGGGCCTGACATGCTGCGCACAGACTTGGGCGAGTCCACCGCCTCGCT 
GGACAGCATCGTCAGGGATGAAGGGATCCAGAAGCTCGGCGTGTCCTCTGGGCTGGTGAGGGGCAGCCAC 
GGAGAGCCAGAGGCGTCCCTCATGCCCAGGAGCTGCAAGGATCCCCCTGGCCACGATTCCGACTCAGATA 
GCGAGCTGTCCCTGGATGAGCAGAGCAGCTCTTACGCCTCCTCACACTCGTCAGACAGCGAGGACGATGG 
GGTGGGAGCTGAGGAAAAATGGGACCCGGCCAGGGGCGCCGTCCACAGCACCCCCAAAGGGGACGCTGTG 

45 GCCAACCACGTTCCGGCCGGCTGGCCCGACCAGAGCCTGGCTGAGAGTGACAGTGAGGACCCCAGCGGCA 
AGCCCCGCCTGAAGGTGGAGACCAAGGTCAGCGTGGAGCTGCACCGCGAGGAGCAGGGCAGTCACCGTGG 
AGAGTACCCCCCGGACCAGGAGAGCGGGGGCGCAGCCAGGCTTGCTAGCAGCCAGCCCCCAGAGCAGAGG 
AGCATCTTGAAAAATAAAGTCACCTACCCGCCGCCGCTGACGCTGACGGAGCAGACGCTGAAGGGCCGGC 
TCCGGGAGAAGCTGGCCGACTGTGAGCAGAGCCCCACATCCTCGCGCACGTCTTCCCTGGGCTCTGGCGG 

50 CCCCGACTGCGCCATCACAGTCAAGAGCCCTGGGAGGGAGCCGGGGCGTGACCACCTCAACGGGGTGGCC 

ATGAATGTGCGCACTGGGAGCGCCCAGGCCGATGGCTCCGACTCTGAGAAACCGTGA(SEQ ID NO. : 13) 



MAPPPPPVLPVLLLLAAAAALPAMGLRAAAWEPRVPGGTRAFALRPGCTYAVGAACTPRAPRELLDVGRDGRLAGR 
RRVSGAGRPLPLQVRLVARSAPTALSRRLRARTHLPGCGARARLCGTGARLCGALCFPVPGGCAAAQHSALAAPTT 

55 LPACRCPPRPRPRCPGRPICLPPGGSVRLRLLCALRRAAGAVRVGLALEAATAGTPSASPSPSPPLPPNLPEARAG 
PARRARRGTSGRGSLKFPMPNYQVALFENEPAGTLILQLHAHYTIEGEEERVSYYMEGLFDERSRGYFRIDSATGA 
VSTDSVLDRETKETHVLRVKAVDYSTPPRSATTYITVLVKDTNDHSPVFEQSEYRERVRENLEVGYEVLTIRASDR 
DSPINANLRYRVLGGAWDVFQLNESSGWSTRAVLDREEAAEYQLLVEANDQGRNPGPLSATATVYIEVEDENDNY 
PQFSEQNYWQVPEDVGLNTAVLRVQATDRDQGQNAAIHYSILSGNVAGQFYLHSLSGILDVINPLDFEDVQKYSL 

60 SIKAQDGGRPPLINSSGVVSVQVLDVNDNEPIFVSSPFQATVLENVPLGYPVVHIQAVDADSGSNARLHYRLVDTA 
STFLGGGSAGPKNPAPTPDFPFQIHNSSGWITVCAELDREEVEHYSFGVEAVDHGSPPMSSSTSVSITVLDViro^^ 
PVFTQPTYELRLNEDAAVGSSVLTLQARDRDANSVITYQIiTGGNTRNRFALSSQRGGGLITLALPLDYKQEQQYVL 
AVTASDGTRSHTAHVLINVTDANTHRPVFQSSHYTVSVSEDRPVGTSIATLSANDEDTGENARITYVIQDPVPQFR 
IDPDSGTMYTMMELDYENQVAYTLTIMAQDNGIPQKSDTTTLEILILDANDNAPQFLWDFYQGSIFEDAPPSTSIIi 
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QVSATDRDSGPNGRLLYTFQGGDDGDGDFYIEPTSGVIRTQRRLDRENVAVYNLWALAVDRGSPTPLSASVEIQVT 
ILDINDNAPMFEKDELELFVEElSIlJPVGSWAKIRAiroPDEGPNAQIiyiYQIVEGDMRHFFQLDL 
EWREYVLWQATSAPLVSRATVHILLVDQNDNPPVLPDFQILFOTYVTNKSNSFPTGVIGCIPAHD 
TFVQGNELRLLLLDPATGELQLSRDLDNmPLEALMEVSVSADGIHSVTAFCTLRVTIITDDMLTNSITVRLENMS 
5 QEKFLSPLLALFVEGVAAVLSTTia:)DVFVFNVQNDTDVSSNILNVTFSALLPGGVRGQFFPSEDLQEQIYLNRTLiL 
TTISTQRVLPFDDNICLREPCENYMKCVSVLRFDSSAPFLSSTTVLFRPIHPINGLRCRCPPGFTGDYCETEIDLC 
YSDPCGAJSFGRCRSREGGYTCECFEDFTGEHCEVDARSGRCANGVCKNGGTCVNLLIGGFHCVCPPGEYERPYCEVT 
TRSFPPQSFVTFRGLRQRFHFTISLTFATQERNGLLLYNGRFNEKHDFIALEIVDEQVQLTFSAGAGETTTTVAPK 
VPSGVSDGRWHSVQVQYYNKVRWAPPLPPGPQPNIGHLGLPHGPSGEKiyiAWTVDDCDTT]>mVRFGK^ 
10 QGTQTGSKKSLDLTGPLLLGGVPNLPEDFPVHNRQFVGCMRNLSVDGKMVDiy^ 

CQNGGTCWRWNMYLCECPLRFGGKNCEQAMPHPQLFSGESWSWSDLNIIISVPWYLGLMFRTRKEDSVLMEATS 

GGPTSFRLQILlSnSTYLQFEVSHGPSDVESVMLSGLRVTDGEWHHLLIELKWKEDSEMKHLVTMT^^ 

GGMLPGLTWSVWGGASEDKVSTORGFRGCMQGVRMGGTPTWATLNMNNALK^ 

RCHDAWEDYSCVCDKGYLGINCVDACHLNPCENMGACVRSPGSPQGYVCECGPSHYGPYCENKIjDLPCPRGWWGNP 

15 vcgpchcavskgfdpdcnktngqcqckenyykllaqdtclpcdcfphgshsrtcdinaatgqcackpgvigrqcnrcd 
npfaevttlgceviyngcpkafeagiwwpqtkfgqpaavpcpkgsvgnavrhcsgekgwlppelfncttisfvdlr 
amneklsrnetqvdgaralqlvralrsatqhtgtlfgndwtayqllghvlqheswqqgfdla^ 
sgsallapatraaweqiqrseggtaqllrrlegyfswarnwrtylrpfvivtanmvlavdifd 
fdtiheefprelessvsfpadffrppeekegpllrpagrrttpqttrpgpgtereapisrrrrhpddagqfavalv 

20 iiyrtlgqllperydpdrrslrlphrpiintpmvstlvysegaplprplerpvlvefalleveertkpvcvfwnhs 
lavggtggwsargcellsrnrthvacqcshtasfavlmdisrrengevlplkivtyaavslslaallvafvllslv 
rmlrsnlhsihkhlavalflsqlvfviginqtenpflctwaillhyiymstfawtlveslhvyriyiltsvrnidtg 
pmrfyywgwgipaivtglavgldpqgygnpdfcwlslqdtliwsfagpigaviiintvtsvlsakvscqrkhhyy 
gkkgivsllrtaflllllisatwllgllawrdalsfhylfaifsglqgpfvllfhcvlnqevrkhlkgvlggrkl 

25 hledsattratlltrslmcnttfgdgpdmlrtdlgestasldsivrdegiqklgvssglwgshgepdaslmprsc 
kdppghdsdsdselsldeqsssyasshssdssddgvgaeekm^pargavhstpkgdavajsfhvpagwpdqsliaesds 
edpsgkprlkvetkvsvelhreeqgshrgeyppdqesggaarlassqppeqrsilknkvtypppltlteqtlkgrl 

rekladceqsptssrtsslgsggpdcaitvkspgrepgrdhlngvamnvrtgsaqadgsdsekp (seq id 

NO.: 14) 

30 

The OR family of the GPCR superfamily is a group of related proteins specifically 
located at the ciliated surface of olfactory sensory neurons in the nasal epithelium and are 
involved in the initial steps of the olfactory signal transduction cascade. NOV7 nucleic acids, 
polypeptides, antibodies, and other compositions of the present invention can be used to detect 

35 nasal epithelial neuronal tissue. 

The NOV7 nucleic acid has a high degree of homology (99% identity) with human 
chromosome 22ql3.2-13.33, including the uncharacterized genomic clone RP5-1 163J1 (CHR 
22; GenBank Accession No.: HSl 163J1), as shown in Table 24. The N0V7 nucleic acid also 
has a high degree of homology (99% identity) with human chromosome 22ql3.31-13.33, 

40 including the micharacterized genomic clone RP3-439F8 (CHR 22; GenBank Accession No.: 
HS439F8), as shown in Table 25, The NOV? polypeptide has homology (approximately 80% 
identity, 87% similarity) to a member of the mouse Celsr family of evolutionarily conserved 
seven-pass transmembrane receptors expressed during embryogenesis (Celsr; EMBL 
Accession No.:T141 19), as is shown in Table 26. Overall amino acid sequence identity within 

45 the manmiahan OR family ranges from 45% to >80%. OR genes that are 80% or more 

identical to each other at the amino acid level are considered by convention to belong to the 
same subfamily. See Dryer and Berghard, Trends in Pharmacological Sciences. 1999, 20:413. 

24 



Therefore, NOV7 and the mouse Celsr protein are in the same subfamily. OR proteins have 
seven transmembrane a-hehces separated by three extracellular and three cytoplasmic loops, 
with an extracellular amino-terminus and a cytoplasmic carboxy-terminus. Multiple sequence 
aligment suggests that the ligand-binding domain of the ORs is between the second and sixth 
transmembrane domains. 



TABLE 24. 



N0V7: 


8594 


CHR22 : 


65389 


N0V7 : 


8654 


CHR22 : 


65449 


N0V7: 


8714 


CHR22 ; 


65509 


N0V7: 


3774 


CHR22 : 


65569 



I IIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIII 

CTCAGGGGACGCTGTGGCCAACCACGTTCCGGCCGGCT 

GAGTGACAGTGAGGACCCCAGCGGCAAGCCCCGCCTGA 

IIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIII 
GAGTGACAGTGAGGACCCCAGCGGCAAGCCCCGCCTGA 

GGAGCTGCACCGCGAGGAGCAGGGCAGTCACCGTGGAG 
lllllllllllllllllllllllllllllllllllll! 



CCCAGAGCAGAGGA 8821 (SEQ ID NO.: 65) 

IIIMIIIIMIM 



TABLE 25. 



NOV7 : 


1 


ATGGCGCCGCCGCCGCCGCCCGTGCTGCCCGTGCTGCTGCTCCTGGCCGCCGCCGCCGCC 


60 


CHR22 : 


111063 


IMIIIIIIIIIIMIIIMIIIMMIIIIIIIIIIIMMIIIIIIIIIMIIMIII 

ATGGCGCCGCCGCCGCCGCCCGTGCTGCCCGTGCTGCTGCTCCTGGCCGCCGCCGCCGCC 


111122 


NOV7 : 


61 


CTGCCGGCGATGGGGCTGCGAGCGGCCGCCTGGGAGCCGCGCGTACCCGGCGGGACCCGC 


120 


CHR22 : 


111123 


IIIMIIIIIMIIMIIIIMIIIIIillllllMIIMIIIIIIIIIIIIIIIIilll 

CTGCCGGCGATGGGGCTGCGAGCGGCCGCCTGGGAGCCGCGCGTACCCGGCGGGACCCGC 


111182 


N0V7 : 


121 


GCCTTCGCCCTCCGGCCCGGCTGTACCTACGCGGTGGGCGCCGCTTGCACGCCCCGGGCG 


180 


CHR22 : 


111183 


IIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIII 

GCCTTCGCCCTCCGGCCCGGCTGTACCTACGCGGTGGGCGCCGCTTGCACGCCCCGGGCG 


111242 


N0V7 : 


181 


CCGCGGGAGCTGCTGGACGTGGGCCGCGATGGGCGGCTGGCAGGACGTCGGCGCGTCTCG 


240 


CHR22 : 


111243 


IIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIMIIIIIIIIIilMIIII 

CCGCGGGAGCTGCTGGACGTGGGCCGCGATGGGCGGCTGGCAGGACGTCGGCGCGTCTCG 


111302 


N0V7: 


241 


GGCGCGGGGCGCCCGCTGCCGCTGCAAGTCCGCTTGGTGGCCCGCAGTGCCCCGACGGCG 


300 


CHR22 : 


111303 


IIIMIMIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIMIIIIMIIIIIIII 

GGCGCGGGGCGCCCGCTGCCGCTGCAAGTCCGCTTGGTGGCCCGCAGTGCCCCGACGGCG 


111362 


N0V7 : 


301 


CTGAGCCGCCGCCTGCGGGCGCGCACGCACCTTCCCGGCTGCGGAGCCCGTGCCCGGCTC 


360 


CHR22 : 


111363 


IIIMIMIIIIIIIIIIMIIIIMIIIIIIMIIIMIMIIIMIIIIIIIIIIIII 

CTGAGCCGCCGCCTGCGGGCGCGCACGCACCTTCCCGGCTGCGGAGCCCGTGCCCGGCTC 


111422 


K0V7: 


361 


TGCGGAACCGGTGCCCGGCTCTGCGGGGCGCTCTGCTTCCCCGTCCCCGGCGGCTGCGCG 


420 


CHR22 : 


111423 


IIIIIIMIIIIMIIMIIIIIIIIIIMIIIIIIIIIIMIIIIMIIIIIIIIIIM 

TGCGGAACCGGTGCCCGGCTCTGCGGGGCGCTCTGCTTCCCCGTCCCCGGCGGCTGCGCG 


111482 


N0V7: 


421 


GCCGCGCAGCATTCGGCGCTCGCAGCTCCGACCACCTTACCCGCCTGCCGCTGCCCGCCG 


480 


CHR22 : 


111483 


IMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIMIIIIIIIIIIIIII 
GCCGCGCAGCATTCGGCGCTCGCAGCTCCGACCACCTTACCCGCCTGCCGCTGCCCGCCG 


111542 


N0V7 : 


481 


CGCCCCAGGCCCCGCTGTCCCGGCCGTCCCATCTGCCTGCCGCCGGGCGGCTCGGTCCGC 


540 



IIIIIMIIIIIIIIIIIIIIIIIIIIIIIIMIIIMIIIIIIIIIIIIIIIIIIMI 



25 



CHR22 : 111543 CGCCCCAGGCCCCGCTGTCCCGGCCGTCCCATCTGCCTGCCGCCGGGCGGCTCGGTCCGC 111602 





NOW : 


541 


CTGCGTCTGCTGTGCGCCCTGCGGCGCGCGGCTGGCGCCGTCCGGGTGGGACTGGCGCTG 


600 


5 


CHR22: 


111603 


1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
CTGCGTCTGCTGTGCGCCCTGCGGCGCGCGGCTGGCGCCGTCCGGGTGGGACTGGCGCTG 


111662 




N0V7: 


601 


GAGGCCGCCACCGCGGGGACGCCCTCCGCGTCGCCATCCCCATCGCCGCCCCTGCCGCCG 

fl Iflllftfll tlllllllllLtlllllll lltlllllllllfllllllllllLIIIII 


660 




CHR22 : 


111663 


1 1 1 M 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 M M 1 M 1 1 1 1 1 M 1 1 1 1 

GAGGCCGCCACCGCGGGGACGCCCTCCGCGTCGCCATCCCCATCGCCGCCCCTGCCGCCG 


111722 




N0V7 : 


661 


AACTTGCCCGAAGCCCGGGCGGGGCCGGCGCGACGGGCCCGGCGGGGCACGAGCGGCAGA 


720 


15 


CHR22 : 


111723 


1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 i 1! 1 M M 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 j 1 1 1 1 1 ! 1 1 1 1 1 [ M 

AACTTGCCCGAAGCCCGGGCGGGGCCGGCGCGACGGGCCCGGCGGGGCACGAGCGGCAGA 


111782 




NOW: 


721 


GGGAGCCTGAAGTTTCCGATGCCCAACTACCAGGTGGCGTTGTTTGAGAACGAACCGGCG 


780 


20 


CHR22: 


111783 


1 1 1 1 1 1 1 1 M ! 1 M 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

GGGAGCCTGAAGTTTCCGATGCCCAACTACCAGGTGGCGTTGTTTGAGAACGAACCGGCG 


111842 


NOW : 


781 


GGCACCCTCATCCTCCAGCTGCACGCGCACTACACCATCGAGGGCGAGGAGGAGCGCGTG 


840 




CHR22 : 


111843 


IIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIMIIII 

GGCACCCTCATCCTCCAGCTGCACGCGCACTACACCATCGAGGGCGAGGAGGAGCGCGTG 


111902 


25 


N0V7 : 


841 


AGCTATTACATGGAGGGGCTGTTCGACGAGCGCTCCCGGGGCTACTTCCGAATCGACTCT 


900 




CHR22 : 


111903 


IMIMIIIIIIIMIIIIMIIIIIIIIIMIMMIIIIIMIIIIIIMIIIIMII 

AGCTATTACATGGAGGGGCTGTTCGACGAGCGCTCCCGGGGCTACTTCCGAATCGACTCT 


111962 


30 


NOV7: 


901 


GCCACGGGCGCCGTGAGCACGGACAGCGTACTGGACCGCGAGACCAAGGAGACGCACGTC 


960 


CHR22 : 


111963 


IMMIMIIIMIIIIIIIIIIMIIIMIIIIIIIIIIIIIIIIIIIIMIIIIIIM 

GCCACGGGCGCCGTGAGCACGGACAGCGTACTGGACCGCGAGACCAAGGAGACGCACGTC 


112022 




N0V7: 


961 


CTCAGGGTGAAAGCCGTGGACTACAGTACGCCGCCGCGCTCGGCCACCACCTACATCACT 


1020 


35 


CHR22 : 


112023 


IIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMMIIIIIIIII 

CTCAGGGTGAAAGCCGTGGACTACAGTACGCCGCCGCGCTCGGCCACCACCTACATCACT 


112082 




N0V7: 


1021 


GTCTTGGTCAAAGACACCAACGACCACAGCCCGGTCTTCGAGCAGTCGGAGTACCGCGAG 


1080 


40 


CHR22 : 


112083 


IMIIMMIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIMMIIIIIIIIIIIIII 

GTCTTGGTCAAAGACACCAACGACCACAGCCCGGTCTTCGAGCAGTCGGAGTACCGCGAG 


112142 


N0V7: 


1081 


CGCGTGCGGGAGAACCTGGAGGTGGGCTACGAGGTGCTGACCATCCGCGCCAGCGACCGC 


1140 




CHR22 : 


112143 


IIMIIIIIIMIIMIIIIIIIIIIIIIIIIIIMMIIIIIMIIMIMMIIIIM 

CGCGTGCGGGAGAACCTGGAGGTGGGCTACGAGGTGCTGACCATCCGCGCCAGCGACCGC 


112202 


;45 


NOV7 : 


1141 


GACTCGCCCATCAACGCCAACTTGCGTTACCGCGTGTTGGGGGGCGCGTGGGACGTCTTC 


1200 




CHR22 : 


112203 


IIMIIIMIIMIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIilMIIMIIIIIIII 

GACTCGCCCATCAACGCCAACTTGCGTTACCGCGTGTTGGGGGGCGCGTGGGACGTCTTC 


112262 


50 


N0V7 : 


1201 


CAGCTCAACGAGAGCTCTGGCGTGGTGAGCACACGGGCGGTGCTGGACCGGGAGGAGGCG 


1260 


CHR22 : 


112263 


MIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIII 

CAGCTCAACGAGAGCTCTGGCGTGGTGAGCACACGGGCGGTGCTGGACCGGGAGGAGGCG 


112322 




N0V7 : 


1261 


GCCGAGTACCAGCTCCTGGTGGAGGCCAACGACCAGGGGCGCAATCCGGGCCCGCTCAGT 


1320 


55 


CHR22 : 


112323 


1 1 1 1 M ! 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
GCCGAGTACCAGCTCCTGGTGGAGGCCAACGACCAGGGGCGCAATCCGGGCCCGCTCAGT 


112382 




N0V7: 


1321 


GCCACGGCCACCGTGTACATCGAGGTGGAGGACGAGAACGACAACTACCCCCAGTTCAGC 


1380 


60 


CHR22 : 


112383 


IIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIMIIMIII 

GCCACGGCCACCGTGTACATCGAGGTGGAGGACGAGAACGACAACTACCCCCAGTTCAGC 


112442 


N0V7: 


1381 


GAGCAGAACTACGTGGTCCAGGTGCCCGAGGACGTGGGGCTCAACACGGCTGTGCTGCGA 


1440 




CHR22 : 


112443 


IIIIIIIIIIIIIIMIIMIIIIIMIIMMIIIIIIIIIIIIIIIIIMIIIIIIII 

GAGCAGAACTACGTGRTPf'AonTnprpRAntiAr'RTr^rjRf^pTpaArAprjf^rTn 


1 1 0 c; n *? 


65 


N0V7: 


1441 


GTGCAGGCCACGGACCGGGACCAGGGCCAGAACGCGGCCATTCACTACAGCATCCTCAGC 


1500 




CHR22 : 


112503 


MIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMMIIIIIIII 

GTGCAGGCCACGGACCGGGACCAGGGCCAGAACGCGGCCATTCACTACAGCATCCTCAGC 


112562 


70 


N0V7 : 


1501 


GGGAACGTGGCCGGCCAGTTCTACCTGCACTCGCTGAGCGGGATCCTGGATGTGATCAAC 


1560 


CHR22 : 


112563 


IIIIIIIMIMIIIIIIIIIIIIIIIIMIIIIIIIIIIMIIIIIIIIIMIIIIIII 

GGGAACGTGGCCGGCCAGTTCTACCTGCACTCGCTGAGCGGGATCCTGGATGTGATCAAC 


112622 



26 





N0V7: 


1561 


CCCTTGGATTTCGAGGATGTCCAGAAATACTCGCTGAGCATTAAGGCCCAGGATGGGGGC 


1620 




CHR22: 


112623 


IIIIIIIIIIIIIIMIIMMIIIIIIIIIMIMIIIIIMIIIIIIIIIIIIIIIII 

CCCTTGGATTTCGAGGATGTCCAGAAATACTCGCTGAGCATTAAGGCCCAGGATGGGGGC 


112682 


5 


N0V7: 


1621 


CGGCCCCCGCTCATCAATTCTTCAGGGGTGGTGTCTGTGCAGGTGCTGGATGTCAACGAC 


1680 




CHR22 : 


112683 


IIIIMMIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIII 
CGGCCCCCGCTCATCAATTCTTCAGGGGTGGTGTCTGTGCAGGTGCTGGATGTCAACGAC 


112742 


10 


NOV7: 


1681 


AACGAGCCTATCTTTGTGAGCAGCCCCTTCCAGGCCACGGTGCTGGAGAATGTGCCCCTG 


1740 


CHR22 : 


112743 


IIIIIIMMIIIIIIIIIIMMIIIIIIIIIIIMMIMIIIIIIIMIIMIMM 

AACGAGCCTATCTTTGTGAGCAGCCCCTTCCAGGCCACGGTGCTGGAGAATGTGCCCCTG 


112802 




NOV?: 


1741 


GGCTACCCCGTGGTGCACATTCAGGCGGTGGACGCGGACTCTGGAGAGAACGCCCGGCTG 


1800 


15 


CHR22 : 


112803 


IIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIII 

GGCTACCCCGTGGTGCACATTCAGGCGGTGGACGCGGACTCTGGAGAGAACGCCCGGCTG 


112862 




NOW: 


1801 


CACTATCGCCTGGTGGACACGGCCTCCACCTTTCTGGGGGGCGGCAGCGCTGGGCCTAAG 


1860 


20 


CHR22 : 


112863 


MIIIMIIIIIIMIIIIIIIMIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIM 

CACTATCGCCTGGTGGACACGGCCTCCACCTTTCTGGGGGGCGGCAGCGCTGGGCCTAAG 


112922 


N0V7: 


1861 


AATCCTGCCCCCACCCCTGACTTCCCCTTCCAGATCCACAACAGCTCCGGTTGGATCACA 


1920 




CHR22 : 


112923 


MIIIIIIIIIIIMIIilllllllMIIIIIIIMIIIIIIIIIIIIIIIIIIMMII 

AATCCTGCCCCCACCCCTGACTTCCCCTTCCAGATCCACAACAGCTCCGGTTGGATCACA 


112982 


25 


N0V7: 


1921 


GTGTGTGCCGAGCTGGACCGCGAGGAGGTGGAGCACTACAGCTTCGGGGTGGAGGCGGTG 


1980 




CHR22 : 


112983 


llllllllllllltlllllillllllllllllllMIMIIIMIIIIIIIIIIIIIIII 

GTGTGTGCCGAGCTGGACCGCGAGGAGGTGGAGCACTACAGCTTCGGGGTGGAGGCGGTG 


113042 


#0 


N0V7: 


1981 


GACCACGGCTCGCCCCCCATGAGCTCCTCCACCAGCGTGTCCATCACGGTGCTGGACGTG 


2040 




CHR22 : 


113043 


IIIIIIIIIIIMMIMMMIIIIIIIIMMIMIIIIIIIIIIIIIIIIIIIIIM 

GACCACGGCTCGCCCCCCATGAGCTCCTCCACCAGCGTGTCCATCACGGTGCTGGACGTG 


113102 




NOV7 : 


2041 


AATGACAACGACCCGGTGTTCACGCAGCCCACCTACGAGCTTCGTCTGAATGAGGATGCG 


2100 


§5 


CHR22 : 


113103 


IIIIIIMMIIIjllllllllllMIMIIIIIIIIIIIIIIIIIIIIIIMIMIIII 

AATGACAACGACCCGGTGTTCACGCAGCCCACCTACGAGCTTCGTCTGAATGAGGATGCG 


113162 


O 


N0V7: 


2101 


GCCGTGGGGAGCAGCGTGCTGACCCTGCAGGCCCGCGACCGTGACGCCAACAGTGTGATT 


2160 


40 


CHR22 : 


113163 


MIIMIIIIIIIIMIIIIIIIIMMMIIIIIIIIIIIMIIIIIIIIIIIIIIIII 

GCCGTGGGGAGCAGCGTGCTGACCCTGCAGGCCCGCGACCGTGACGCCAACAGTGTGATT 


113222 


NOV7 : 


2161 


ACCTACCAGCTCACAGGCGGCAACACCCGGAACCGCTTTGCACTCAGCAGCCAGAGAGGG 


2220 




CHR22 : 


113223 


IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIII 

ACCTACCAGCTCACAGGCGGCAACACCCGGAACCGCTTTGCACTCAGCAGCCAGAGAGGG 


113282 


45 


NOV7: 


2221 


GGCGGCCTCATCACCCTGGCGCTACCTCTGGACTACAAGCAGGAGCAGCAGTACGTGCTG 


2280 




CHR22 : 


113283 


IIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIMIIIIIIII 

GGCGGCCTCATCACCCTGGCGCTACCTCTGGACTACAAGCAGGAGCAGCAGTACGTGCTG 


113342 


50 


NOV7: 


2281 


GCGGTGACAGCATCCGACGGCACACGGTCGCACACTGCGCATGTCCTAATCAACGTCACT 


2340 


CHR22 : 


113343 


IIIIIIIIIIIIIIMIIIMilllllllllllllllllllllllllllllMMIMII 

GCGGTGACAGCATCCGACGGCACACGGTCGCACACTGCGCATGTCCTAATCAACGTCACT 


113402 




N0V7: 


2341 


GATGCCAACACCCACAGGCCTGTCTTTCAGAGCTCCCATTACACAGTGAGTGTCAGTGAG 


2400 


55 


CHR22 : 


113403 


IIIMIIIIIMMMIIIIIIMMIIMIIIIIIIIIIIIMIIIIIIMIIIIIIII 

GATGCCAACACCCACAGGCCTGTCTTTCAGAGCTCCCATTACACAGTGAGTGTCAGTGAG 


113462 




N0V7: 


2401 


GACAGGCCTGTGGGCACCTCCATTGCTACCCTCAGTGCCAACGATGAGGACACAGGAGAG 


2460 


60 


CHR22 : 


113463 


IIIIMIIIIIIIIIIIIMIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIII 

GACAGGCCTGTGGGCACCTCCATTGCTACCCTCAGTGCCAACGATGAGGACACAGGAGAG 


113522 


N0V7: 


2461 


AATGCCCGCATCACCTACGTGATTCAGGACCCCGTGCCGCAGTTCCGCATTGACCCCGAC 


2520 




CHR22 : 


113523 


IIIIIIIIIIMMIIIIIMIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIM 

AATGCCCGCATCACCTACGTGATTCAGGACCCCGTGCCGCAGTTCCGCATTGACCCCGAC 


113582 


65 




^ D X 




2 58 0 




CHR22 : 


113583 


IIIIIIIIIMMIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIII 

AGTGGCACCATGTACACCATGATGGAGCTGGACTATGAGAACCAGGTCGCCTACACGCTG 


113642 


70 


NOV7: 


2581 


ACCATCATGGCCCAGGACAACGGCATCCCGCAGAAATCAGACACCACCACCCTAGAGATC 


2640 


CHR22 : 


113643 


IIIMIIMIIIMIIMMMMMIIMIIIIIMIIIIIIIIIIIIIIIIIMIIII 

ACCATCATGGCCCAGGACAACGGCATCCCGCAGAAATCAGACACCACCACCCTAGAGATC 


113702 



27 



N0V7: 2641 CTCATCCTCGATGCCAATGACAATGCACCCCAGTTCCTGTGGGATTTCTACCAGGGTTCC 2700 

MMIIIMIIIIIIIIIIIIMIIIIMIIIIIIIIIMIIIIIIMIMMMIIIM 

CHR22 : 1137 03 CTCATCCTCGATGCCAATGACAATGCACCCCAGTTCCTGTGGGATTTCTACCAGGGTTCC 113762 

N0V7: 2701 ATCTTTGAGGATGCTCCACCCTCGACCAGCATCCTCCAGGTCTCTGCCACGGACCGGGAC 2760 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
CHR22 : 1137 63 ATCTTTGAGGATGCTCCACCCTCGACCAGCATCCTCCAGGTCTCTGCCACGGACCGGGAC 113 822 

N0V7 : 2761 TCAGGTCCCAATGGGCGTCTGCTGTACACCTTCCAGGGTGGGGACGACGGCGATGGGGAC 2820 

MIIIMIIIII1IIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIII 

CHR2 2 : 113823 TCAGGTCCCAATGGGCGTCTGCTGTACACCTTCCAGGGTGGGGACGACGGCGATGGGGAC 113 882 
N0V7 : 2821 TTCTACATCGAGCCCACGTCCGGTGTGATTCGCACCCAGCGCCGGCTGGACCGGGAGAAT 2880 

IllllllllljllllllllllllllllMlllllllllllllllllllllllllllllll 

1 5 CHR2 2 : 1138 83 TTCTACATCGAGCCCACGTCCGGTGTGATTCGCACCCAGCGCCGGCTGGACCGGGAGAAT 113942 



10 



20 



N0V7: 28 81 GTGGCCGTGTACAACCTTTGGGCTCTGGCTGTGGATCGGGGCAGTCCCACTCCCCTTAGC 2940 

IMIMIIIIIIIIMIIIIIIIIIIIIMMIIIIIIIIIIIIIIMIIIIIIIIIIII 

CHR22: 113943 GTGGCCGTGTACAACCTTTGGGCTCTGGCTGTGGATCGGGGCAGTCCCACTCCCCTTAGC 114002 
N0V7: 2941 GCCTCGGTAGAAATCCAGGTGACCATCTTGGACATTAATGACAATGCCCCCATGTTTGAG 3000 

MIMIIMMIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIM 

CHR2 2 : 114003 GCCTCGGTAGAAATCCAGGTGACCATCTTGGACATTAATGACAATGCCCCCATGTTTGAG 114062 
25 N0V7 : 3 0 01 AAGGACGAACTGGAGCTGTTTGTTGAGGAGAACAACCCAGTGGGGTCGGTGGTGGCAAAG 30 60 

IIMIIIIIIIIIIIIIIMIIIIIIIIIIIIMIIIIIIIIIIIIIIIMIIIIIIIII 

CHR22: 114063 AAGGACGAACTGGAGCTGTTTGTTGAGGAGAACAACCCAGTGGGGTCGGTGGTGGCAAAG 114122 
NOV7 : 3 0 61 ATTCGTGCTAACGACCCTGATGAAGGCCCTAATGCCCAGATCATGTATCAGATTGTGGAA 312 0 

^ 1 1 M I M I M ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M ! 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 

CHR22 : 114123 ATTCGTGCTAACGACCCTGATGAAGGCCCTAATGCCCAGATCATGTATCAGATTGTGGAA 114182 
N0V7 : 3121 GGGGACATGCGGCATTTCTTCCAGCTGGACCTGCTCAACGGGGACCTGCGTGCCATGGTG 3180 

IIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMMIIIIIIIIII 

5d CHR22: 114183 GGGGACATGCGGCATTTCTTCCAGCTGGACCTGCTCAACGGGGACCTGCGTGCCATGGTG 114242 

N0V7 : 3181 GAGCTGGACTTTGAGGTCCGGCGGGAGTATGTGCTGGTGGTGCAGGCCACGTCGGCTCCG 3240 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
CHR22 : 114243 GAGCTGGACTTTGAGGTCCGGCGGGAGTATGTGCTGGTGGTGCAGGCCACGTCGGCTCCG 114302 

NOV7 : 3241 CTGGTGAGCCGAGCCACGGTGCACATCCTTCTCGTGGACCAGAATGACAACCCGCCTGTG 33 00 

IMIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIMIIMIIMIIIIIIIIIIIIIII 

CHR22 : 1143 03 CTGGTGAGCCGAGCCACGGTGCACATCCTTCTCGTGGACCAGAATGACAACCCGCCTGTG 114362 



40 



45 N0V7: 3301 CTGCCCGACTTCCAGATCCTCTTCAACAACTATGTCACCAACAAGTCCAACAGTTTCCCC 3360 

IIIMIIIIIIIIMIIIIIIIIMIMMIIIIIIIIIIIIIIIIIIIMIIIIMIII 

CHR22: 114363 CTGCCCGACTTCCAGATCCTCTTCAACAACTATGTCACCAACAAGTCCAACAGTTTCCCC 114422 
N0V7: 3361 ACCGGCGTGATCGGCTGCATCCCGGCCCATGACCCCGACGTGTCAGACAGCCTCAACTAC 3 42 0 

^0 I II II llllll II llll II II MM I III! II MM II II I! II II I! II II II II Ml I 

CHR22: 114423 ACCGGCGTGATCGGCTGCATCCCGGCCCATGACCCCGACGTGTCAGACAGCCTCAACTAC 114482 
N0V7: 3421 ACCTTCGTGCAGGGCAACGAGCTGCGCCTGTTGCTGCTGGACCCCGCCACGGGCGAACTG 348 0 

IMMMMMMIIMMMMMMIMMIIMMIIMMMIillMMMIMI 

CHR22 : 114483 ACCTTCGTGCAGGGCAACGAGCTGCGCCTGTTGCTGCTGGACCCCGCCACGGGCGAACTG 114542 
N0V7 : 34 81 CAGCTCAGCCGCGACCTGGACAACAACCGGCCGCTGGAGGCGCTCATGGAGGTGTCTGTG 3540 

IIIIIIIIIIIIIIIIIMIIIIIMIIMIIIIIIIIIIIIIIIIMIIIIIIIIMII 

CHR22 : 114543 CAGCTCAGCCGCGACCTGGACAACAACCGGCCGCTGGAGGCGCTCATGGAGGTGTCTGTG 114 602 



60 



65 



N0V7: 3541 TCTGCAGA-TGGC 3552 (SEQ ID NO.: 67) 

MM II MM 

CHR22: 114603 TCTGGTGAGTGGC 114615 (SEQ ID NO.: 68) 



TABLE 26. 

N0V7: 1 MAPPPPPVLPVLLLLAAAAALPAMGLRAAAWEPRVPGGTRAFALRPGCTYAVGAACTPRA 60 

*** * *** * ***** ***** ***** ** +* + * * 

70 Celsr: 1 MAPSSPRVLPALVLLAAAA-LPALELGAAAWELRVPGGARAFALGPGWSYRLD TTRT 56 



28 



NOV7 : 61 PRELLDVGRDGRLAGRRRVSGAG RPLPLQVRLVARSAPTALSRRLRARTHL 

111 



******* *4.* **** *** * ********** **** * **** 



5 Celsr : 57 PRELLDVSREGPAAGRRLGLGAGTLGCARLAGRLLPLQVRLVARGAPTAPSLVLRARAYG 
116 

N0V7 : 112 PGCGARA-RLCGTGARLCGALCFPVPG-GCAAAQHSALAAPTTLPACRCPPRPRPRCPGR 
169 

10 **** *** ***** _|_* +*+ ** 

Celsr : 117 ARCGVRLLRRSARGAELRSPAVRSVPGLGDALCFPAAGGGAASLTSVLEAITHFPACSCP 
176 

NOV7 : 170 PICLPPGGSVRLRLLCALRRAAGAVRV GLALEA ATAGTPSASPSPSPP 

15 217 

*+ * * -I-* + +*+ * * * **^**** *** ** 

Celsr : 177 PVA GTGCRRGPICLRPGGSAELRLVCALGRAAGAVWVELVIQATSGTPSESPSVSPS 

233 

20 N0V7 : 218 LPPNLPEARAGPARRARRGTSGRGSLKFPMPNYQVALFENEPAGTLILQLHAHYTIEGEE 

277 

* ** + *** **4.**** * _}.**^*^** *++ ******* _|__|._|.* ** **_!_ 

Celsr : 2 34 LIi-NLSQPRAGWRRSRRGTGSSTSPQFPLPSYQVSVPENEPAGTAVIELRAHDPDEGDA 
292 

25 

NOV7 : 2 78 ERVSYYMEGLFDERSRGYFRIDSATGAVSTDSVLDRETKETHVLRVKAVDYSTPPRSATT 

337 

* + ** ** ****** *** ** + *****^* * ** * **4.** * *_{.* ***^ ^* *** * 

Celsr : 2 93 GRLSYQMEALFDERSNGYFLIDAATGAVTTARSLDRETKDTHVLKVSAVDHGSPRRSAAT 
30 352 

N0V7 : 338 YITVLVKDTNDHSPVFEQSEYRERVRENLEVGYEVLTIRASDRDSPINANLRYRVLGGAW 

397 

*4.** * *****************^***************_i_* *_[.* ***^***^* ** 

35 Celsr : 353 YLTVTVSDTNDHSPVFEQSEYRERIRSNLEVGYEVLTIRATDGDAPSNANMRYRLLEGAG 
412 

N0V7 : 3 98 DVFQLNESSGWSTRAVLDREEAAEYQLLVEANDQGRNPGPLSATATVYIEVEDENDNYP 
457 

^O **4.4.4. **** **** + **************************4.***_|_* ic ic ie * * -k -k -k 

Celsr : 413 GVFEIDARSGWRTRAWDREEAAEYQLLVEANDQGRNPGPLSASATVHIWEDENDNYP 
472 

N0V7 : 458 QFSEQNYWQVPEDVGLNTAVLRVQATDRDQGQNAAIHYSILSGNVAGQFYLHSLSGILD 

45 517 

****_j. ********* +********************** **_j_***_j_ ^ ie it icif -k -k -k -k -k ** 

Celsr : 473 QFSEKRYWQVPEDVAVNTAVLRVQATDRDQGQNAAIHYSIVSGNLKGQFYLHSLSGSLD 
532 

50 N0V7 : 518 VINPLDFEDVQKYSLSIKAQDGGRPPLINSSGWSVQVLDVNDNEPIFVSSPFQATVLEN 

577 

******** _|_+^* + * ****************_!_*********** ********** **** 

Celsr : 533 VINPLDFEAIREYTLRIKAQDGGRPPLINSSGLVSVQVLDVNDNAPIFVSSPFQAAVLEN 
592 

55 

NOV7 : 578 VPLGYPWHIQAVDADSGENARLHYRLVDTASTFLGGGSAGPKNPAPTPDFPFQIHNSSG 

637 

****^ *_!_******** + ****** ********* ^** * 4.*** ************ 

Celsr: 593 VPLGHSVLHIQAVDADAGENARLQYRLVDTASTIVGGSSVDSENPASAPDFPFQIHNSSG 
60 652 



MOV7 : 63 8 WITVCAELDREEVEHYSFGVEAVDHGSPPMSSSTSVSITVLDVNDISIDPVFTQPTYELRLM 

65 697 

**************************** **** **************.**** ****** 
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6 53 WITVCAELDREEVEHYSFGVEAVDHGSPAMSSSASVSITVLDVNDNDPMFTQPVYEIiRLN 
69 8 EDAAVGSSVLTLQARDRDANSVITYQLTGGNTRNRFALSSQRGGGLITLALPLDYKQEQQ 
713 EDAAVGSSVLTLRARDRDANSVITYQLTGGNTRWRFALSSQSGGGLITLALPLDYKQERQ 

75 8 YVLAVTASDGTRSHTAHVLINVTDAlSrTHRPVFQSSHYTVSVSEDRPVGTSIATLSANDED 

**************** * **********************************^** *** 
773 YVLAVTASDGTRSHTAQVFINVTDANTHRPVFQSSHYTVSVSEDRPVGTSIATISATDED 

BIS TGENARITYVIQDPVPQFRIDPDSGTMYTMMELDYENQVAYTLTIMAQDNGIPQKSDTTT 

********** *********** ^* * _l_* * * *****^* **** * *************_!_ 
83 3 TGENARITYVLEDPVPQFRIDPDTGTIYTMTELDYEDQAAYTLAITAQDNGIPQKSDTTS 

878 LEILILDANDNAPQFLWDFYQGSIFEDAPPSTSILQVSATDRDSGPNGRLLYTFQGGDDG 

*************_^** ******4.*********^************************** 
8 93 LEILILDANDNAPRFLRDFYQGSVFEDAPPSTSVLQVSATDRDSGPNGRLLYTFQGGDDG 

93 8 DGDFYIEPTSGVIRTQRRLDRENVAVYNLWALAVDRGSPTPLSASVEIQVTILDINDNAP 

*************************************** ****** ***_|_^****** * 
95 3 DGDFYIEPTSGVIRTQRRLDRENVAVYNLWALAVDRGSPNPLSASVGIQVSVLDINDNPP 

998 MFEKDELELFVEENNPVGSWAKIRANDPDEGPNAQIMYQIVEGDMRHFFQLDIiLNGDLR 

^_*************^*******^**************^******_^^ ******^**** 
10 13 VFEKDELELFVEENSPVGSWARIRAIsrDPDEGPNAQIIYQIVEGIWPEVFQLDLLSGDLR 

105 8 AMVELDFEWREYVLWQATSAPLVSRATVHILLVDQNDNPPVLPDFQILFNWYVTNKSN 

*4.********* + *_l_****************** *^_******* ***************** 
1073 ALVELDFEVRRDYMLWQATSAPLVSRATVHIRLLDQNDNPPELPDFQILFNNYVTNKSN 

1118 SFPTGVIGCIPAHDPDVSDSLNYTFVQGNELRLLLLDPATGELQLSRDLDNNRPLEALME 

***+**** *******4.********+***** **************************** 
1133 SFPSGVIGRIPAHDPDLSDSLNYTFLQGNELSLLLLDPATGELQLjSRDLDNNRPLEALME 

117 8 VSVSADGIHSVTAFCTLRVTIITDDMLTNSITVRLENMSQEKFLSPLIxAIiFVEGVAAVLS 

**** ******** **********************************_!_******* *** 

1193 VSVS-DGIHSVTALCTLRVTIITDDMLTNSITVRLENMSQEKFLSPLLSLFVEGVATVLS 

123 8 TTKDDVFVFNVQNDTDVSSNILNVTFSALLPGGVRGQFFPSEDLQEQIYLNRTLLTTIST 

TTiCDD+FVFN-hQNDTDVSSNILNVTFSALLPGG RG+FFPSEDLQEQIYLNRTLLTTIS 
1252 TTKDDIFVFNIQNDTDVSSNILKTVTFSALLPGGTRGRFFPSEDLQEQIYLNRTLLTTISA 

1298 QRVLPFDDNICLREPCENYMKCVSVLRFDSSAPFLSSTTVLFRPIHPINGLRCRCPPGFT 
QRVLPFDDNICLREPCENYMKCVSVLRFDSSAPF+SSTTVLFRPIHPI GLRCRCPPGFT 

30 



Celsr : 
1371 



1312 QRVLPFDDNICLREPCENYMKCVSVLRFDSSAPFISSTTVLFRPIHPITGLRCRCPPGFT 



NOV7 : 13 5 8 GDYCETEIDLCYSDPCGAJSIGRCRSREGGYTCECFEDFTGEHCEVDARSGRCAWGVCKNGG 
5 1417 

GDYCETEIDLCYS + PCGANGRCRSREGGYTCECFEDFTGEHC+V-i- RSGRCA+GVCKNGG 
Celsr : 13 72 GDYCETEIDLCYSNPCGAMGRCRSREGGYTCECFEDFTGEHCQVIWRSGRCASGVCKNGG 
1431 

10 MOV7 : 1418 TCVNLLIGGFHCVCPPGEYERPYCEVTTRSFPPQSFVTFRGLRQRFHFTISLTFATQERN 
1477 

******************** *****4.**********************_l_** **** + ** 
Celsr: 143 2 TCWLLIGGFHCVCPPGEYEHPYCEVSTRSFPPQSFVTFRGLRQRFHFTVSLAFATQDRN 



15 



35 



1491 



MOV7 : 14 7 8 GLLLYNGRFNEKHDFIALEIVDEQVQLTFSAGAGETTTTVAPKVPSGVSDGRWHSVQVQY 
1537 

20 ********************4.**_^******* ****** *^** ********** *** 

Celsr : 14 92 ALLLYNGRFNEKHDFIALEIVEEQLQLTFSAG- -ETTTTVTPQVPGGVSDGRWHSVLVQY 
1549 

NOV7 : 15 3 8 YNKVRWAPPLPPGPQPNIGHLGLPHGPSGEKMAWTVDDCDTTMAWFGKDIGlSIYSCi^ 
25 1597 

*** ****************^.********* ^** ** 4.******** 

Celsr: 15 50 YNK PNIGHLGLPHGPSGEKVAWTVDDCDAAVAVHFGSYVGNYSCAAQ 

1597 

30 N0V7 : 15 98 GTQTGSKKSLDLTGPLLLGGVPNLPEDFPVHNRQFVGCMRNLSVDGKNVDMAGFIANIJGT 
Z 1657 

***_|_*****************-*-*********^******-*-****^**_|_ -A-*** ******* 

Celsr: 15 98 GTQSGSKKSLDLTGPLLLGGVPNLPEDFPVHSRQFVGCMRNLSIDGRIVDMAAFIANNGT 



1657 

N0V7 : 165 8 REGCAARRNFGDGRRCQNGGTCWRWNMYLCECPLRFGGKNCEQAMPHPQLFSGESWSW 
1717 

* ***^_|_****** ************ ********************** *^***** * 

Celsr : 1658 RAGCASQRNFCDGTSCQNGGTCVNRWNTYLCECPLRFGGKNCEQAMPHPQRFTGESWLW 
40 1717 

I N0V7 : 1718 SDLNIIISVPWYLGLMFRTRKEDSVLMEATSGGPTSFRLQILNIsrYLQFEVSHGPSDVESV 

1777 

***^* ***************** ****** + * _|_ *** **4.*4_ + * *** + **** * *^ 

45 Celsr: 1718 SDLDITISVPWYLGLMFRTRKEDGVLMEATAGTSSRLHLQILNSYIRFEVSYGPSDVASM 
1777 

N0V7 : 177 8 MLSGLRVTDGEWHHLLIELIGWK^lDSEMKHLVTMTLDYGMDQNKADIGGMLPGLTVRSW 
1837 

50 ** * + *** ********4.4. ** _|. + *_j.* *********+ ** **** +*^ + * 

Celsr : 1778 QLSKSRITDGGWHHLLIELRSAKEGKDIKYLAVMTLDYGMDQSTVQIGNQLPGLKMRTIV 
1837 

N0V7 : 1838 VGGASEDKVSWRGFRGCMQGVRMGGTPTWATLNMlSnsrALKVRVKDGCDVD 
55 1897 

^_** _}.******* ************ * **_!_***** *^* ***********_(.** * ***** 

Celsr : 1838 IGGVTEDKVSVRHGFRGCMQGVRMGETSTNIATLNMNDALKVRVKDGCDVEDPCASSPCP 
1897 

60 N0V7 : 1898 PMSRCHDAWEDYSCVCDKGYLGINCVDACHLNPCENMGACVRSPGSPQGYVCECGPSHYG 
1957 

*+ * * *4_ ***+**4.** * ***** ****^^4. ****** ^* + ** ***** *** 

Celsr: 18 98 PHRPCRDTWDSYSCICDRGYFGKKCVDACLLNPCKHVAACVRSPISrTPRGYSCECGPGHYG 



1957 



65 
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NOV7 : 1958 PYCENKLDLPCPRGWWGNPVCGPCHCAVSKGFDPDCNKTNGQCQCKENYYKLLAQDTCLP 
2017 

Celsr : 1958 QYCENKVDLPCPKGWWGNPVCGPCHCAVSQGFDPDCNKTNGQCQCKENYYKPPAQDACLP 
5 2017 

NOV7 : 2 018 CDCFPHGSHSRTCDMATGQCACKPGVIGRQCNRCDNPFAEVTTLGCEVIYNGCPKAFEAG 
2077 

*********** *** **************************^***********^***** 

1 0 Celsr : 2 018 CDCFPHGSHSRACDMDTGQCACKPGVIGRQCNRCDNPFAEVTSLGCEVIYMGCPRAFEAG 
2077 

NOV7 : 2 0 78 IWWPQTKFGQPAAVPCPKGSVGNAVRHCSGEKGWLPPELFNCTTISFVDLRAMNEKLSRN 
2137 

15 *******************************************+ *****_|.*_j.****^** 

Celsr : 2 078 IWWPQTKFGQPAAVPCPKGSVGNAVRHCSGEKGWLPPELFNCTSGSFVDLKALNEKLNRN 
2137 

N0V7 : 213 8 ETQVDGARALQLVRALRSATQHTGTLFGNDVRTAYQLLGHVLQHESWQQGFDLAATQDAD 
20 2197 

* * ++* * *4.*^.* _|.***^*** ************** +***** *********^_(_*^. 

Celsr : 213 8 ETRMDGNRSLRLAKALRNATQGNSTLFGNDVRTAYQLLARILQHESRQQGFDLAATREAN 
2197 

25 N0V7 : 2198 FHEDVIHSGSALLAPATRAAWEQIQRSEGGTAQLLRRLEGYFSNVARNVRRTYLRPFVIV 
I 2257 

***** + * + ********* *_!_******** * ***** * ******** *^* ******** * 

Celsr : 2198 FHEDWHTGSALLAPATEASWEQIQRSEAGAAQLLRHFEAYFSNVARNVKRTYLRPFVIV 



30 



50 



2257 

NOV7 : 6772 TANMVLAVDIFDKFNFTGARVPRFDTIHEEFPRELESSVSFPADFFRPPEEKEGPLLRPA 
6951 

****_!_******** *****^****+ * ** ************* *^***^.****^_^* 

Celsr : 2258 TAMMILAVDIFDKLNFTGAQVPRFEDIQEELPRELESSVSFPADTFKPPEKKEGPWRLT 



35 2317 



N0V7 : 2 318 GRRTTPQTTRPGPGTEREAPISRRRRHPDDAGQFAVALVIIYRTLGQLLPERYDPDRRSL 
40 2377 

***** * +* * *** ********_{_ ********^_*********** -3t*** *** 

Celsr : 2318 NRRTTPLTAQPEPRAERETSSSRRRRHPDEPGQFAVALWIYRTLGQLLPEHYDPDHRSL 
2377 

45 N0V7 : 23 78 RLPHRPIINTPMVSTLVYSEGAPLPRPLERPVLVEFALLEVEERTKPVCVFWNHSLAVGG 
2437 

***+**+****+** +***** *** *4.**^****+*** * **^** ******** * ** 
Celsr: 2 378 RLPNRPVINTPWSAMVYSEGTPLPSSLQRPILVEFSLLETEERSKPVCVFWNHSLDTGG 



2437 

N0V7 : 2438 TGGWSARGCELLSRiJRTHVACQCSHTASFAVLMDISRRENGEVLPLKIVTYAAVSLSLAA 
2497 

******^************ *****_!.** **********^_********_j.****^**** * 

Celsr : 2438 TGGWSAKGCELLSRNRTHVTCQCSHSASCAVLMDISRREHGEVLPLKIITYAALSLSLVA 
55 2497 

N0V7 : 24 98 LLVAFVLLSLVRMLRSNLHSIHKHLAVALFLSQLVFVIGINQTENPFLCTWAILLHYIY 
2557 

************* *********_!_* *** ***^*^_^********************_j_ 

60 Celsr: 24 98 LLVAFVLLSLVRTLRSNLHSIHKNLIAALFFSQLIFMVGINQTENPFLCTWAILLHYVS 
2557 

NOV7 : 2558 MSTFAWTLVESLHVYRMLTEVRNIDTGPNRFYYWGWGIPAIVTGLAVGLDPQGYGNPDF 
2617 

65 * ********4.*********************+*************************** 
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Celsr : 
2617 



2558 MGTFAWTLVENLHVYRMLTEVRNIDTGPMRFYHWGWGIPAIVTGLAVGLDPQGYGNPDF 



10 



15 



20 



25 



30 



35 



40 



45 
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55 



N0V7: 
2677 

Celsr 
2677 

N0V7 : 
2737 

Celsr 
2737 

NOV7: 
2797 

Celsr 
2797 

N0V7 : 
2857 

Celsr 
2857 

N0V7 : 
2917 

Celsr 
2917 

N0V7 : 
2975 

Celsr 
2975 



2618 CWLSLQDTLIWSFAGPIGAVIIINTVTSVLSAKVSCQRKHHYYGKKGIVSLLRTAFLLLL 

******* *************** ^**^**_|_********* 

2618 CWLSLQDTLIWSFAGPVGTVIIINTVIFVLSAKVSCQRKHHYYERKGWSMLRTAFLLLL 



2678 LISATWLLGLLAVNRDALSFHYLFAIFSGLQGPFVLLFHCVLNQEVRKHLKGVLGGRKLH 

*4.4.*********** * ******** ** *** ******** ^_|_* *** * *_j. ** *4.** 
267 8 LVTATWLLGLLAVNSDTLSFHYLFAAFSCLQGIFVLLFHCVAHREVRKHLRAVLAGKKLQ 



273 8 LEDSATTRATLLTRSLNCNTTFGDGPDMLRTDLGESTASLDSIVRDEGIQKLGVSSGLVR 

*_l_***************** *_|. 4.******* ********** ****^*** **** * 
27 3 8 LDDSATTRATLLTRSLNCNNTYSEGPDMLRTALGESTASLDSTTRDEGVQKLSVSSGPAR 

27 98 GSHGEPDASLMPRSCKDPPGHDSDSDSELSLDEQSSSYASSHSSDSEDDGVGAEEKWDPA 

* + ***** * ^**+ * * ************ ****** **4.** **** * **4.**^** 
27 98 GNHGEPDTSFIPRKTSKKAHGPDSDSDSELSLDEHSSSYASSHTSDSEDDGGEAEDKWNPA 

2 85 8 RGAVHSTPKGDAVANHVPAGWPDQSLAESDSEDPSGKPRLKVETKVSVELHREEQGSHRG 

* ***** ** + **********^_*** ****^ _j.* *************_!_ **_!_* * 

2 85 8 GGPAHSTPKADALANHVPAGWPDESLAGSDSEELDTEPHLKVETKVSVELHRQAQGNHCG 

2918 EYPPDQESGGAAR LASSQPPEQRS- ILKNKVTYPPPLTLTEQTLKGRLREKLADCEQ 

_j_ * * *** *^ ^ **** *** ************ ** *********** 
2918 DRPSDPESGVLAKPVAVLSSQPQEQRKGILKNKVTYPPPLP- -EQPLKSRLREKLADCEQ 



N0V7 : 2 97 6 SPTSSRTSSLGSG GPDCAITVKSPGREPGRDHLNGVAMNVRTGSAQADGSDSEKP 

3034 SEQ ID NO. : 69) 

************* ** **^*_(.* *****^****************^******* 

Celsr : 2976 SPTSSRTSSLGSGDGVHATDCVITIKTPRREPGREHLNGVAMNVRTGSAQANGSDSEKP 
3034 (SEQ ID NO. : 70) 

The OR family of the GPCR superfamily is a group of related proteins located at the 
cihated surface of olfactory sensory neurons in the nasal epithelium. The OR family is 
involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
NOV7 nucleic acid, polypeptide, antibodies and other compositions of the present invention 
can be used to detect nasal epithelial neuronal tissue. 

Based on its relatedness to the known members of the OR family of the GPCR 
superfamily, NOV7 satisfies a need in the art by providing new diagnostic or therapeutic 
compositions useful in the treatment of disorders associated with alterations in the expression 
of members of OR family-Kke proteins. NOV7 Nucleic acids, polypeptides, antibodies, and 
other compositions of the present invention are useful in the treatment and/or diagnosis of a 

33 



variety of diseases and pathologies, including by way of nonlimiting example, those involving 
neurogenesis, cancer and wound healing. 



5 NOV8 

A NOV8 sequence according to the invention is a nucleic acid sequence encoding a 
polypeptide related to the mast cell protease family of proteins. A NOV8 nucleic acid and its 
encoded polypeptide includes the sequences shown in Table 27. The disclosed nucleic acid 
(SEQ ID NO: 15) is 948 nucleotides in length and contains an open reading frame (ORF) that 

10 begins with an ATG initiation codon at nucleotides 61-63 and ends with a TAG stop codon at 
nucleotides 931-934. The representative ORF encodes a 290 amino acid polypeptide (SEQ ID 
NO: 16). PSORT analysis suggests that a N0V8 polypeptide is contained within the 
mitochondrial matrix, with a certainty of 0.4366. SIGNAL? predicts a signal peptide with the 
most likely cleavage site between positions 16 and 17 of SEQ ID NO.: 16. Putative 

15 untranslated regions up- and downstream of the coding sequence are underlined in SEQ ID 
NO: 15. 



TABLE 27. 

TGACCCTCCCCTGCCTGATGGGCTCTGTGCCCAGGAACCGAGGCGAGTCCGCCCCACCCAA TGCCCCTGCTGCCCA 
20 GCCGGTCTCTCCTGGTGCCCCTGAGCTCTGGGAAGACCCTCGTCCGTCCCCCTCATGAGCCCGGCACGGGGCGTGA 
GCTGGTGGGCATCACTGGGGGCTGCGACGTCTCGGCCAGGAGGCACCCCTGGCAGGTCAGCCTGAGGTTCTACAGC 
ATGAAGAAGGGTCTGTGGGAGCCCATCTGTGGGGGCTCCCTCATCCACCCAGAGTGGGTGCTGACCGCCGCCCACT 
GCCTTGGGCCTGAGGAGTTGGAGGCTTGCGCGTTTAGAGTGCAGGTGGGGCAGCTGAGGCTCTATGAGGACGACCA 
GCGGACGAAGGTGGTTGAGATCGTCCGTCACCCCCAGTACAACGAGAGCCTGTCTGCCCAGGGCGGTGCGGACATC 
25 GCCCTGCTGAAGCTGGAGGCCCCGGTGCCGCTGTCTGAGCTCATCCACCCGGTCTCGCTCCCGTCTGCCTCCCTGG 
ACGTGCCCTCGGGGAAGACCTGCTGGGTGACCGGCTGGGGTGTCATTGGACGTGGAGAACTACTGCCCTGGCCCCT 
CAGCTTGTGGGAGGCGACGGTGAAGGTCAGGAGCAACGTCCTCTGTAACCAGACCTGTCGCCGCCGCTTTCCTTCC 
AACCACACTGAGCGGTTTGAGCGGCTCATCAAGGACGACATGCTGTGTGCCGGGGACGAGCGCCATCTCTCCCCAC 
AGGGCGACAACGGGGGCCCCCTCCTGTGCAGGCGGAATTGCACCTGGGTCCAGGTGGAGGTGGTGAGCTGGGGCAA 
30 ACTCTGCGGCCTTGGCGGCTATCCCGGCATGTACACCCGCGTGACGAGCTACGTGTCCTGGATCCGCCAGTACGTC 
CCGCCQTTCCCCAGACGCTAGCTGGGGTGCAGTGGG (SEQ ID NO . : 15) 



MPLLPSRSLLVPLSSGKTLVRPPHEPGTGRELVGITGGCDVSARRHPWQVSLRFYSMKKGIiWEPICGGSLIHPEWV 
LTAAHCLGPEELEACAFRVQVGQLRLYEDDQRTKVVEIVRHPQYNESLSAQGGADIALLKLEAPVPLSELIHPVSL 
35 PSASLDVPSGKTCWVTGWGVIGRGELLPWPIiSLWEATVKVRSWLCNQTCRRRFPSNHTERFERLIKDDMLCAGD 
RHLSPQGDNGGPLLCRRNCTWVQVEWSWGKLCGLRGYPGIVIYTRVTSYVSWIRQYVPPFPRRCSEQ ID NO . : 
16) 



The NOV8 polypeptide has homology (58% identity, 66% similarity) to a canine 
40 mastocytoma protease precursor (MPP; SwissProt Accession No. :P 19236), as is shown in 
Table 28. The N0V8 polypeptide also has homology (48% identity, 61% similarity) to a 
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hioman beta tryptase precursor protein (BTPP; SwissProt Accession No.: Q13607), as is shown 
in Table 29. 

Table 28, 

N0V8: 2 7 GTGRELVGITGGCDVSARRHPWQVSLRFYSMKKGLWEPICGGSLIHPEWVLTAAHCLGPE 86 

MPP : 12 GTLSPKVGIVGGCKVPARRYPWQVSLRFHGMGSGQWQHICGGSLIHPQWVLTAAHCVELE 71 

NOV8: 85 ELEACAFRVQVGQLRLYEDDQRTKWEIVRHPQYNESLSAQGGADIALLKLEAPVPLSEL 144 

*** **********^ * ^* * *** 

10 MPP : 72 GLEAATLRVQVGQLRLYDHDQLCNVTEIIRHPNFNMSWYGWDTADIALLKLEAPLTLSED 131 

NOV8 : 14 5 IHPVSLPSASLDVPSGKTCWVTGWGVIGRGELLPWPLSLWEATVKVRSNVLCNQTCRRRF 2 04 

******** *** ** *^ * ** * ^ 

lyiPP : 132 WLVSLPSPSLIVPPGMLCWVTGWGDIADHTPLPPPYHLQEVEVPIVGNRECN- -CHYQ- 188 

15 

H0V8: 205 PSNHTERFSRLIKDDMLCAGDERHLSPQGDNGGPLLCRRNCTWVQVEWSWGKLCGLRGY 264 

*+ 4- _|_** ****** * * * * * + ****^** *** + ** ***** ** 
MPP : 189 --TILEQDDEVIKQDMLCAGSEGHDSCQMDSGGPLVCRWKCTWIQVGVVSWGYGCGYN-L 245 

20 NOV8: 265 PGMYTRVTSYVSWIRQYVPPFP 286 (SEQ ID NO.: 71) 

**^* ********* *_^^* * 

MPP : 246 PGVYARVTSYVSWIHQHIPLSP 267 {SEQ ID NO.: 72) 

Where * indicates identity and + indicates similarity. 
25 Table 29. 



M0V8: 2 6 PGTGRELVGITGGCDVSARRHPWQVSLRFYSMKKGLWEPICGGSLIHPEWVLTAAHCLGP 85 
** +*****^ ^*******^ * ********_(.********_(.** 

BTPP: 22 PGQALQRVGIVGGQEAPRSKWPWQVSLRVHGP YWMHFCGGSLIHPQWVLTAAHCVGP 78 

30 NOV8 : 8 6 EELEACAFRVQVGQLRLYEDDQRTKWEIVRHPQYNESLSAQGGADIALLKLEAPVPLSE 145 
+ _|. ****^_f_ ** ** * *4.***_i_ +*********_|_****4.* 

BTPP: 79 DVKDLAALRVQLREQHLYYQDQLLPVSRIIVHPQF YTAQIGADIALLELEEPVKVSS 135 

N0V8 : 146 LIHPVSLPSASLDVPSGKTCWVTGWGVIGRGELLPWPLSLWEATVKVRSNVLCNQTCRRR 2 05 

35 +**+**** ** *******_^ **** * + * + *+*+ * 

BTPP: 136 HVHTVTLPPASETFPPGMPCWVTGWGDVDNDERLPPPFPLKQVKVPIMENHICDA KY 192 

NOyS: 2 06 FPSNHTERFERLIKDDMLCAGDERHLSPQGDNGGPLLCRRNCTWVQVEWSWGKLCGLRG 2 65 
+* *+++*******+ * * ***^****^*^ * **+* *****+ * 

40 BTPP: 193 HLGAYTGDDVRIVRDDMLCAGNTRRDSCQGDSGGPLVCKVNGTWLQAGWSWGEGCAQPN 252 



M0V8 : 266 YPGMYTRVTSYVSWIRQYVPPFP 288 (SEQ ID NO.: 73) 
45 **_!_***** *4. ** *** * 

BTPP: 253 RPGIYTRVTYYLDWIHHYVPKKP 275 (SEQ ID NO.: 74) 

Where * indicates identity and + indicates similarity. 



50 The term mastocytosis denotes a heterogenous group of disorders characterized by 

abnormal growth and accumulation of mast cells in one or more organs. Cutaneous and 
systemic variants of the disease have been described. Mast cell disorders have also been 
categorized according to other aspects, such as family history, age, course of disease, or 
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presence of a concomitant myeloid neoplasm. However, so far, generally accepted disease 
criteria are missing. Recently, a number of diagnostic (disease-related) markers have been 
identified in mastocytosis research. These include the mast cell enzyme tryptase, CD2, and 
mast cell growth factor receptor c-kit (CDl 17). The mast cell enzyme tryptase is increasingly 
5 used as a serum- and immunohistochemical marker to estimate the actual spread of disease 
(burden of neoplastic mast cells). The clinical significance of novel mastocytosis markers is 
currently under investigation. First results indicate that they may be useful to define reliable 
criteria for the delineation of the disease. 

The NOV8 nucleic acids and proteins of the invention are useful in potential 
10 therapeutic applications implicated in disorders characterized by abnormal growth and 

accxmiulation of mast cells in one or more organs including, but not limited to skin, ear and 
brain as well as other pathologies and disorders. The N0V8 nucleic acid and protein of the 
3 invention, or fragments thereof^ may further be useful in diagnostic applications, wherein the 
Q presence or amount of the N0V8 nucleic acid or the protein are to be assessed. 




3 NOV9 

"'"^ A NOV9 sequence according to the invention is a nucleic acid sequence encoding a 

polypeptide related to the hepatocyte nuclear factor-like family of proteins. A NOV9 nucleic 
acid and its encoded polypeptide includes the sequences shown in Table 30. The disclosed 

20 nucleic acid (SEQ ID NO: 17) is 542 nucleotides in length and contains an open reading frame 
(ORF) that begins with an ATG initiation codon at nucleotides 7-9 and ends with a TGA stop 
codon at nucleotides 514-516. The representative ORF encodes a 169 amino acid polypeptide 
(SEQ ID NO: 1 8). The predicted molecular weight of a NOV9 polypeptide is 1 9458.9 Da. 
PSORT analysis suggests that a NOV9 polypeptide is contained within the microbody 

25 (peroxisome), with a certainty of 0.6400. Putative untranslated regions up- and downstream of 
the coding sequence are underlined in SEQ ID NO: 17. 

TABLE 30. 

30 TATGCC ATGTATACGAATTCGAGCTCCTACCAGACTGGCCCGAATCATGAGTTCTACAAGAACGCCGACGTCCGGC 
CCCCCTTCACCTACGCCTCCCTCATCCGCCAGGCCATCCTGGAAACCCCTGACAGGCAGCTGACCCTGAATGAGAT 
CTATAACTGGTTCACCAGGATGTTCGCCTATTTCCGCAGAAACACTGCCACCTGGAAGAACGCCGTGCGCCACAAC 
CTCAGCCTGCACAAGTGCTTCGTCCGCGTGGAGAACGTCAAGGGTGCCGTGTGGACTGTGGACGAGCGGGAGTATC 
AGAAGCGGAGACCGCCAAAGATGACAGGGTATGTGGGTCCAGAGCTGGATGGGCTGTACCTGCCCAGGGGGCAGGA 

35 GCCAACTCACCCCCACCCCCTACCTCTCCAGGGTACACATGTGCACCAGATCCTTCCTGGCTGGGGGAAGGGGTGT 



36 



GGGGAGAAAGGAGCAGAGGAGACTAGTGCTTGGGGACAGGGGGCTGGAATCCGGAAGTGA TGGATAATCAGAAGGC 
AGACATTTAT (SEQ ID NO.: 17) 



MYTNSSSYQTGPNHEFYK^SFADVRPPFTYASLIRQAILETPDRQLTLNEIYNWFTRMFAYFRRNTATWKNAWH^ 
5 LHKCFVRVENVKGAWTVDEREYQKRRPPKMTGYVGPELDGLYLPRGQEPTHPHPLPLQGTHVHQILPGWGKGCGE 
KGAEETSAWGQGAGIRK (SEQ ID NO . : 18) 

The NOV9 nucleic acid has a high degree of homology (100% identity) with a region 
of clone RPl 1-328M4 on chromosome 6 (CHR6; Genbank Accession No.: AL139331), as 
10 shown in Table 31. The N0V9 polypeptide has a high degree of homology (approximately 
90% identity, 96% similarity) to a glutamine (Q)-rich factor-1 (QRF-1; EMBL Accession 
No.:G455862), as is shown in Table 32. Also, the NOV9 polypeptide has homology (66% 
identity, 82% similarity) with a mouse fork-head protein (mFHP; PatP Accession No.: 
Y77662), as is shown in Table 33. 

15 TABLE 31. 





NOV9 : 


209 


agaacgccgtgcgccacaacctcagcctgcacaagtgcttcgtccgcgtggagaacgtca 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIII 


268 




Chr6 : 


166408 


agaacgccgtgcgccacaacctcagcctgcacaagtgcttcgtccgcgtggagaacgtca 


166467 




NOV9 : 


269 


^99gtgccgtgtggactgtggacgagcgggagtatcagaagcggagaccgccaaagatga 

IIMIIIIIIIIIIIIMIIIIIIMMIIMIIIIIIIIilllllllllllllMIIM 


328 




Chr6 : 


166468 


^999tgccgtgtggactgtggacgagcgggagtatcagaagcggagaccgccaaagatga 


166527 




NOV9 : 


329 


cagggtatgtgggtccagagctggatgggctgtacctgcccagggggcaggagccaactc 

IIIIIIIIIIMIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 


388 




Chr6 : 


166528 


'^^999tatgtgggtccagagctggatgggctgtacctgcccagggggcaggagccaactc 


166587 


30 


N0V9: 


389 


acccccaccccctacctctccagggtacacatgtgcaccagatccttcctggctggggga 

IIIIIIIIMIIIMIIIMIMIIMIIIIIIIIIIIIIIMIMIIIIIIIIIIIjll 


448 




Chr6 : 


166588 


acccccaccccctacctctccagggtacacatgtgcaccagatccttcctggctggggga 


166647 


35 


NOV9 


: 449 


^9999tgtggggagaaaggagcagaggagactagtgcttggggacagggggctggaatcc 

llllilllllllllllllllllMIIIIIMIIIIIMIIIIIIIIIIIIIIIIIIIIII 


508 


ChrS : 


166648 


^9g99tgtggggagaaaggagcagaggagactagtgcttggggacagggggctggaatcc 


166707 




N0V9 : 


509 


ggaagtgatggataatcagaaggcagacatttat 542 (SEQ ID NO.: 75) 

IIIIIMMIIIIIIIIIIIIMIIIIIIIIIII 




40 


ChrS: 


166708 


ggaagtgatggataatcagaaggcagacatttat 166741 (SEQ ID NO.: 76) 





45 



TABLE 32, 



50 



55 



N0V9 



QRF-1 : 



N0V9 : 



23 RPPFTYASLIRQAILETPDRQLTLNEIYNWFTRMFAYFRRNTATWKNAVRHNLSLHKCFV 82 

****************** 

1 RPPFTYASLIRQAILESPEKQLTLNEIYNWFTRMFAYFRRNAATWKNAVRHNLSLHKCFV 60 
83 RVENVKGAVWTVDEREYQKRRPPK 106 (SEQ ID NO.: 77) 



*************, 



***** 



QRF-1: 61 RVENVKGAVWTVDDVEFQKRRPQK 84 (SEQ ID NO 

Where * indicates identity and + indicates similarity. 
TABLE 33. 



78) 
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N0V9: 1 YAMYTNSSSYQTGPNHEFYKNADVRPPFTYASLIRQAILETPDRQLTLNEIYNWFTRMFA 60 

4. 4, 4_ * + + 4.* *•* **** -k^-fcrk * * * * * *4.** * ** 

MFHP: 313 WGSHGNSSFPEFFHNMDYFKYHNMRPPFTYATLIRWAILEAPERQRTLNEIYHWFTRMFA 372 



N0V9: 51 YFRRNTATWKNAVRHNLSLHKCFVRVENVKGAWTVDEREYQKRR 125 (SEQ ID NO.: 79) 

4. A*****^.***-*--********-*-*^. ********* *4.4.*4.* 

MFHP: 373 YFRNHPATWPCNAIRHNLSLHKCFVRVESEKGAVWTVDEFEFRKKR 417 (SEQ ID NO.: 80) 

Where * indicates identity and + indicates similarity. 



A NOV9 polypeptide is highly related to QRF-1 , a B-cell-derived DNA-binding 
protein, and mFHP, which are members of the hepatocyte nuclear factor 3/fork-head family of 
proteins. A N0V9 nucleic acid is also useful as a marker for chromosome 6. Based on its 
relatedness to the known members of the hepatocyte nuclear factor 3/fork-head family, N0V9 
satisfies a need in the art by providing new diagnostic or therapeutic compositions useful in the 
treatment of disorders associated with alterations in the expression of members of hepatocyte 
nuclear factor 3/fork head-like proteins. NOV9 nucleic acids, polypeptides, antibodies, and 
other compositions of the present invention are useful in the treatment and/or diagnosis of a 
variety of diseases and pathologies, including by way of nonlimiting example, those involving 
hepatic disorders, e.g. liver cancer, cirrhosis, ischaemia-reperfusion injury, and diabetes. 



NOVIO 

A NOVIO sequence according to the invention is a nucleic acid sequence encoding a 
polypeptide related to the mast cell protease family of proteins. A NOVIO nucleic acid and its 
encoded polypeptide includes the sequences shown in Table 34. The disclosed nucleic acid 
(SEQ ID NO; 19) is 870 nucleotides in length and contains an open reading frame (ORF) that 
begins with an ATG initiation codon at nucleotides 43-45 and ends with a TAA stop codon at 
nucleotides 868-870. The representative ORF encodes a 275 amino acid polypeptide (SEQ ID 
NO:20). The predicted molecular weight of a NOVIO polypeptide is 30,467.7 Da. PSORT 
analysis suggests that a NOV 10 polypeptide is contained within the lysosome, with a certainty 
of 0.8650. A putative untranslated region upstream of the coding sequence is underlined in 
SEQ ID NO: 19, SIGN ALP analysis indicates a probable signal peptide with the most likely 
cleavage site occuring between positions 19 and 20. 



TABLE 34. 

ATCTGGCCAGAGTGGGCTTGGCCAGTTGTGGTGGGCACCACC ATGCTGCTGGTGCTGCTGTTCCTGGCTG 
TCTCCTCCCTGGGGAGCTGTAGCACTGGGAGTCCAGCTCCCGTCCCCGAGAATGACCTGGTGGGCATTGT 
GGGGGGCCACAACACCCAGGGGAAGTGGTCGTGGCAGGTCAGCCTGAGGATCTATAGCTACCACTGGGCC 
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TCCTGGGTGCCCATCTGCGGGGGCTCCCTCATCCACGCCCAGTGGGTGCTGACCGCCGCTCACTGCATTT 
TCCGGAAGGACACCGACCCGTCCACCTACCGGATTCACACCAGGGATGTGTATCTGTACGGGGGCCGGGG 
GCTGCTGAATGTCAGCCAGATCGTCGTCCACCCCAACTACTCTGTCTTCTTCCTGGGGGCAGACATCGCC 
CTGCTGAAGCTGGCCACCAGTGTGAGAACAACAAACACTCTCGCGGCAGTCGCCCTGCCGTCATTGTCCC 
5 TGGAGTTCACTGACAGTGACAACTGCTGGAACACAGGCTGGGGCATGGTCGGCTTGTTGGATATGCTGCC 
GCCTCCTTACCGCCCGCAGCAGGTGAAGGTCCTCACACTGAGCAATGCAGACTGTGAGCGGCAGACCTAC 
GATGCTTTTCCTGGTGCTGGAGACAGAAAGTTCATCCAGGATGACATGATCTGTGCCGGCCGCACGGGCC 
GCCGCACCTGGAAGGGTGACTCAGGCGGCCCCCTGGTCTGCAAGAAGAAGGGTACCTGGCTCCAGGCGGG 
AGTAGTGAGCTGGGGATTTTACAGTGATCGGCCCAGCATTGGCGTCTACACGTGGGTCCAGACCTATGTG 
10 CCCTGGATCCTGCAGCAAATGCACCTCTAA(SEQ ID NO.: 19) 

MLLLLLFLAVSSLGSCSTGSPAPVPEmLVGIVGGHNTQGKWSWQVSLRIYSYHWASWVPICGGSLIHPQ 
WVLTAAHCIFRKDTDPSTYRIHTRDVYLYGGRGLLIWSQIVVHPNYSVFFLGADIALLKLATSVRTTNTL 
AAVALPSLSLEFTDSDNCWNTGWGMVGLLDMLPPPYRPQQVKVLTLSNADCERQTYDAFPGAGDRKFIQD 
15 DMICAGRTGRRTWKGDSGGPLVCKKKGTWLQAGWSWGFYSDRPSIGVYTWVQTYVPWILQQMHL (SEQ ID 
NO. : 20) 



A NOV 10 nucleic acid has a high degree of homology (92% identity) with an 
imcharacterized region of human chromosome 16 including clone LA16-303A1 (CHR 16; 
20 Genbank Accession No.: HS303A1), as is shown in Table 35. A NOVIO polypeptide has 

homology (58% identity, 66% similarity) to a human mast cell tryptase U/beta (MCTII; PatP 



^iJ Accession No,:W64240), as is shown in Table 36, A NOVIO polypeptide also has homology 

s| (48% identity, 63% similarity) to a mouse mast cell protease 6 precursor protein (MCP6; 

^ SwissProt Accession No.: P21845), as is shown in Table 37. 

^5 TABLE 35, 





NOVIO : 


109 


Gccgtccccgagaatgacctggtgggcattgtggggggccacaa cacccaggggaag 

iiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 1 III iiiiiii 


165 




CHR16 : 


22021 


cccgtcccagagaatgacctggtgggcattgtggggggccacaatgcccccccggggaag 


21962 


30 


NOVIO : 


166 


tggtcgtggcaggtcagcctgaggatctatagctaccactgggcctcctgggtgcccatc 

III llllllllllllllllllll Mil llllllllllllllllllllll II MM 


225 




CHR16 : 


21961 


tggccgtggcaggtcagcctgagggtctacagctaccactgggcctcctgggcgcacatc 


21902 



35 

NOVIO ; 226 tgcgggggctccctcatccacccccagtgggtgctgaccgccgctcactgcattttc 282 (SEQ ID 
NO.: 81) 

II lllllllllllllllllllllllllllllllllll II II IMIIIIIIIII 

CHR16 : 21901 tgtgggggctccctcatccacccccagtgggtgctgactgctgcccactgcattttc 21845 (SEQ ID 
40 NO.; 82) 



TABLE 36, 



45 



50 



NOVlO : 

MCTII : 

NOVIO : 
120 

MCTII : 
117 



2 LLLLFLAVSSLGSCSTGSPAPVPENDLVGIVGGHNT-QGKWSWQVSLRIYSYHWASWVPI 60 



*■ * * 



****** 



** ****** 



1 LNLLLLALPVLASRAYAAPAPGQALQRVGIVGGQEAPRSKWPWQVSLRV 



HGPYWMHF 5 7 



6 1 CGGSLIHPQWVLTAAHCIFRKDTDPSTYRIHTRDVYLYGGRGLLNVSQIWHPNYSVFFL 



*****************, 



* * * * 



+ * + 



5 8 CGGSLIHPQWVLTAAHCVGPDVKDLAALRVQLREQHLYYQDQLLPVSRI I VHPQFYTAQI 
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NOVIO : 121 GADIALLKLATSVRTTNTLAAVALPSLSLEFTDSDNCWNTGWGMVGLLDMLPPPYRPQQV 
180 

******* + * *4. 4-4- -}- * ** * * ** -kick* * + 

MCTII : 118 GADIALLELEEPVKVSSHVHTVTLPPASETFPPGMPCWVTGWGDVDNDERLPPPFPLKQV 
5 177 

NOVIO : 181 KVLTLSNADCERQTY-DAFPGAGDRKFIQDDMICAGRTGRRTWKGDSGGPLVCKKKGTWL 
240 

10 MCTII : 17 8 KVPIMENHICDAKYHLGAYTG-DDVRIVRDDMLCAGNTRRDSCQGDSGGPLVCKVNGTWL 
236 

NOVIO: 241 QAGWSWGFYSDRPSI -GVYTWVQTYVPWI 269 (SEQ ID NO.: 83) 
******** +*+ *+** * *+ ** 

15 MCTII: 237 QAGWSWGEGCAQPNRPGIYTRVTYYLDWI 2 66 (SEQ ID NO.: 84) 

Where * indicates identity and + indicates similarity. 
Table 37. 

NOVIO: 22 APVPENDLVGIVGGHN-TQGKWSWQVSLRIYSYHWASWVPICGGSLIHPQWVLTAAHCIF 80 

20 ** * * ******* ** ****** +* 4_ **************** *_j. 

MCP6: 22 APRPANQRVGIVGGHEASESKWPWQVSLRFiCLNYW IHFCGGSLIHPQWVLTAAHCVG 78 

NOVIO: 81 RKDTDPSTYRIHTRDVYLYGGRGLLNVSQIWHPNYSVFFLGADIALLKLATSVRTTNTIi 14 0 

* +*+ *+ *** * * * + _|__^_i_* * * * *-^* ***_|_***^* * _|_ _). 

25 MCP6: 79 PHIKSPQLFRVQLREQYLYYGDQLLSLNRIWHPHYYTAEGGADVALLELEVPVNVSTHI 13 8 

NOVIO: 141 AAVALPSLSLEFTDSDNCWNTGWGIWGLLDMLPPPYRPQQVKVLTLSNADCERQTYDAFP 200 
+-l_** * * 4.** **** _|_ 4. ***** +**** ^ *^ *^*_l_ + 

MCP6 : 13 9 HPISLPPASETFPPGTSCWVTGWGDIDNDEPLPPPYPLKQVKVPIVENSLCDRKYHTGLY 198 
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NOVIO : 2 01 GAGDRKFIQDDMICAGRTGRRTWKGDSGGPIiVCKKKGTWLQAGWSWGFYSDRPS-IGVY 2 59 
* + * *^*** * * ^. _|_* ******* ** ************* +*+ *-(-* 

MCP6: 199 TGDDFPIVHDGMLCAGNTRRDSCQGDSGGPLVCKVKGTWLQAGWSWGEGCAQPNKPGIY 2 58 



f-35 NOVIO: 260 TWVQTYVPWI 269 {SEQ ID NO.: 85) 

* * * 4. * * 

MCP6: 259 TRVTYYLDWI 268 {SEQ ID NO.: 86) 

Where * indicates identity and + indicates similarity. 

"40 The term mastocytosis denotes a heterogenous group of disorders characterized by 

abnormal growth and accumulation of mast cells in one or more organs. Cutaneous and 
systemic variants of the disease have been described. Mast cell disorders have also been 
categorized according to other aspects, such as family history, age, course of disease, or 
presence of a concomitant myeloid neoplasm. However, so far, generally accepted disease 
45 criteria are missing. Recently, a number of diagnostic (disease-related) markers have been 
identified in mastocj^osis research. These include the mast cell enzyme tryptase, CD2, and 
mast cell growth factor receptor c-kit (CDl 17). The mast cell enzyme tryptase is increasingly 
used as a serum- and immunohistochemical marker to estimate the actual spread of disease 
(burden of neoplastic mast cells). The clinical significance of novel mastocytosis markers is 



40 



currently under investigation. First results indicate that they may be useful to define reliable 
criteria for the delineation of the disease. 

The NOV 10 nucleic acids and proteins of the invention are useful in potential 
therapeutic apphcations implicated in disorders characterized by abnormal growth and 
5 accumulation of mast cells in one or more organs including, but not limited to skin, ear and 
brain as well as other pathologies and disorders. The NOV 10 nucleic acid and protein of the 
invention, or fragments thereof, may further be useful in diagnostic applications, wherein the 
presence or amount of the NOV 10 nucleic acid or the protein are to be assessed. 



10 NOVll 

A NOVl 1 sequence according to the invention is a nucleic acid sequence encoding a 
polypeptide related to the mast cell protease family of proteins. A NOVl 1 nucleic acid and its 

% encoded polypeptide includes the sequences shown in Table 38. A NOVl 1 nucleic acid is 
localized to human chromosome 16. The disclosed nucleic acid (SEQ ID NO:21) is 858 

05 nucleotides in length and contains an open reading frame (ORF) that begins with an ATG 
initiation codon at nucleotides 1-3 and ends with a TAG stop codon at nucleotides 856-858. 
The representative ORF encodes a 285 amino acid polypeptide (SEQ ID NO:22). PSORT 
analysis suggests that a NOVl 1 polypeptide is either a luminal lysosomal protein (certainty of 
0.4766) or a secreted protein (certainty 0.3700). SIGNAL? analysis indicates a probable signal 

^ 20 peptide with the most likely cleavage site occuring between positions 14 and 15. 



TABLE 38. 

ATGCTGTGGCTACTGCTCCTGACCCTCCCCTGCCTGATGGGCTCTGTGCCCAGGAACCCAGGCGAGGGCACGGGGC 
GTGAGCTGGTGGGCATCACTGGGGGCTGCGACGTCTCGGCCAGGAGGCACCCCTGGCAGGTCAGCCTGAGGTTCTA 

25 CAGCATGAAGAAGGGTCTGTGGGAGCCCATCTGTGGGGGCTCCCTCATCCACCCAGAGTGGGTGCTGACCGCCGCC 
CACTGCCTTTTGGAGGAGTTGGAGGCTTGCGCGTTTAGAGTGCAGGTGGGGCAGCTGAGGCTCTATGAGGACGACC 
AGCGGACGAAGGTGGTTGAGATCGTCCGTCACCCCCAGTACAACGAGAGGCTGTCTGCCCAGGGCGGTGCGGACAT 
CGCCCTGCTGAAGCTGGAGGCCCCGGTGCCGCTGTCTGAGCTCATCCACCCGGTCTCGCTCCCGTCTGCCTCCCTG 
GACGTGCCCTCGGGGAAGACCTGCTGGGTGACCGGCTGGGGTGTCATTGGACGTGGAGAACTACTGCCCTGGCCCC 

30 TCAGCTTGTGGGAGGCGACGGTGAAGGTCAGGAGCAACGTCCTCTGTAACCAGACCTGTCGCCGCCGCTTTCCTTC 
CAACCACACTGAGCGGTTTGAGCGGCTCATCAAGGACGACATGCTGTGTGCCGGGGACGGGAACCACGGCTCCTGG 
CCAGGCGACAACGGGGGCCCCCTCCTGTGCAGGCGGAATTGCACCTGGGTCCAGGTGGAGGTGGTGAGCTGGGGCA 
AACTCTGCGGCCTTCGCGGCTATCCCGGCATGTACACCCGCGTGACGAGCTACGTGTCCTGGATCCGCCAGTACGT 
CCCGCCGTTCCCCAGACGCTAG (SEQ ID NO . : 21) 

35 

MLWLLLLTLPCLMGSVPRNPGEGTGRELVGITGGCDVSARRHPWQVSLRFYSMKKGLWEPICGGSLIHPEWVLTAA 
HCLLEELEACAFRVQVGQLRLYEDDQRTKWEIVRHPQYNESLSAQGGADIALLKLEAPVPLSELIHPVSLPSASL 
DVPSGKTCWVTGWGVIGRGELLPWPLSLWEATVKTOSNVLCNQTCRRRFPSNHTERFERLIKDDMLCAGDGNHGS 
40 PGDNGGPLLCRRNCTWVQVEWSWGKLCGLRGYPGMYTRVTSYVSWIRQYVPPFPRR(SEQ ID NO . : 22) 
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A NOVl 1 nucleic acid has a high degree of homology (92% identity) with an 
uncharacterized region of human chromosome 16 including clone LA16-303A1 (CHR 16; 
Genbank Accession No.: HS303A1), as is shown in Table 39. A NOVl 1 polypeptide has 
homology (58% identity, 66% similarity) to a canine mastocytoma protease precursor (cMPP; 
SwissProt Accession No.:P19236), as is shown in Table 40. A NOVl 1 pol)^eptide also has 
homology (46% identity, 60% similarity) to a human beta tryptase precursor (BTRP; SwissProt 
Accession No.: P20231), as is shown in Table 41. 

TABLE 39, 



NOVll : 180 catctgtgggggctccctcatccacccagagtgggtgctgaccgccgcccactgcctttt 23 9 

10 IIIIIIIIIIIIIMIIIIIMIIMI lllllllllllll II IMIIIIII MM 

CHR16 : 21905 catctgtgggggctccctcatccacccccagtgggtgctgactgctgcccactgcatttt 21846 
NOVll : 182 tctgtgggggctccctcatccacccagagtgggtgctgaccgccgcccactgc 234 (SEQ ID NO. 

MM MMMMMMMMMM MMMMMMMM M MMM 

CHR16 : 4196 tctgcgggggctccctcatccacccccagtgggtgctgaccgcagcgcactgc 4144 (SEQ ID NO 
88) 



20 



TABLE 40. 



25 



30 



35 



40 



45 



NOVll: 


23 


cMPP: 


1 2 


NOVll: 


83 


142 




cMPP: 


72 


131 




NOVll : 


143 


202 




cMPP: 


132 


188 




NOVll : 


203 


262 




cMPP: 


189 


245 




NOVll : 


263 


cMPP : 


246 



23 GTGRELVGITGGCDVSARRHPWQVSLRFYSMKKGLWEPICGGSLIHPEWVLTAAHCL-LE 82 



********** *** 



143 IHPVSLPSASIiDVPSGKTCWVTGWGVIGRGELLPWPLSLWEATVKVRSNVLCNQTCRRRF 



++ 



***** ** ** * ******* * 



** * * * 



* * 



2 03 PSNHTERFERLIia:)DMLCAGDGNHGS WPGDNGGPLLCRRNCTWVQVEWSWGKLCGLRGY 



*^ ^** ****** * * *_!_****_(_** ***^** ***** ** 

TILEQDDEVIKQDMLCAGSEGHDSCQMDSGGPLVCRWKCTWIQVGWSWGYGCGYN~L 



263 PGMYTRVTSYVSWIRQYVPPFP 2 84 (SEQ ID NO. 89) 
**_^* ********* *_|_^* * 



Where * indicates identity and + indicates similarity. 



Table 41. 

50 NOVll : 2 0 PGEGTGRELVGITGGCDVSARRHPWQVSLRFYSMKKGLWEPICGGSLIHPEWVLTAAHCLj 7 9 
* * _^ *** ** _^ ^ ******* * ********_)_******* *^ 

BTRP : 2 0 PAPGQALQRVGIVGGQEAPRSKWPWQVSLRVHGP YWMHFCGGSLIHPQWVLTAAHCV 7 6 
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NOVll: 80 LEELi-EACAFRVQVGQLRLYEDDQRTKWEIVRHPQYNESLSAQGGADIAIjLKIiEAPVPL 13 8 

ETRP: 77 GPDVIODLAALRVQLREQHLYYQDQIiLPVSRI IVHPQF YTAQIGADIALLELEEPVKV 13 3 

5 NOVll: 139 SELIHPVSLPSASLDVPSGKTCWVTGWGVIGRGELLPWPLSLWEATVKVRSNVLCNQTCR 198 

BTRP : 134 SSHVHTVTLPPASETFPPGMPCWTGWGDVDNDERLPPPFPLKQVKVPIMENHICDA 190 

NOVll : 199 RRFPSNHTERFERLIKDDMLCAGDGNHGSWPGDNGGPLLCRRNCTWVQVEWSWGKLCGL 258 
BTRP : 191 KYHLGAYTGDDVRIVRDDMLCAGNTRRDSCQGDSGGPLVCKVNGTWLQAGWSWGEGCAQ 250 
NOVll: 259 RGYPGMYTRVTSYVSWIRQYVPPFP 283 (SEQ ID NO. 91) 
15 BTRP: 251 PNRPGIYTRVTYYLDWIHHYVPKKP 2 75 (SEQ ID NO. 92) 

Where * indicates identity and + indicates similarity. 

The term mastocytosis denotes a heterogenous group of disorders characterized by 
abnormal growth and accumulation of mast cells in one or more organs. Cutaneous and 

20 systemic variants of the disease have been described. Mast cell disorders have also been 
categorized according to other aspects, such as family history, age, course of disease, or 
presence of a concomitant myeloid neoplasm. However, so far, generally accepted disease 
criteria are missing. Recently, a number of diagnostic (disease-related) markers have been 
identified in mastocytosis research. These include the mast cell enzyme tryptase, CD2, and 

25 mast cell growth factor receptor c-kit (CDl 17). The mast cell enzyme tryptase is increasingly 
used as a serum- and immunohistochemical marker to estimate the actual spread of disease 
(burden of neoplastic mast cells). The clinical significance of novel mastocytosis markers is 
currently under investigation. First results indicate that they may be useful to define reliable 
criteria for the delineation of the disease. 

30 The NOVl 1 nucleic acids and proteins of the invention are usefiil in potential therapeutic 

applications implicated in disorders characterized by abnormal growth and accumulation of 
mast cells in one or more organs including, but not limited to skin, ear and brain as well as 
other pathologies and disorder such as hemophilia, idiopathic thrombocytopenic purpura, 
autoimmume disease, allergies, immunodeficiencies, transplantation, graft vesus host, anemia, 

35 ataxia-telangiectasia, lymphedema, tonsilitis, hypercoagulation, and sudden infant death 
syndrome. 

The NOVl 1 nucleic acid and protein of the invention, or fragments thereof, may 
further be useful in diagnostic applications, wherein the presence or amount of the NOVl 1 
nucleic acid or the protein are to be assessed. 

40 
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NOV12 

A NOV 12 sequence according to the invention is a nucleic acid sequence encoding a 
polypeptide related to the mast cell protease family of proteins. A NOV 12 nucleic acid and its 
encoded polypeptide includes the sequences shown in Table 42. The disclosed nucleic acid 
5 (SEQ ID NO:23) is 660 nucleotides in length and encodes a 220 amino acid polypeptide (SEQ 
ID NO:24). 



TABLE 42. 

TCACTGGGGGCTGCGACGTCTCGGCCAGGAGGCACCCCTGGCAGGGAGGAGTTGGAGGCTTGCGCGTTTAGAGTGC 
10 AGGTGGGGCAGCTGAGGCTCTATGAGGACGACGAGCGGACGAAGGTGGTTGAGATCGTCCGTCACCCCCAGTACAA 
CGAGAGCCTGTCTGCCCAGGGCGGTGCGGACATCGCCCTGCTGAAGCTGGAGGCCCCGGTGCCGCTGTCTGAGCTC 
ATCCACCCGGTCTCGCTCCCGTCTGCCTCCCGGGACGTGCCCTCGGGGAAGACCTGCTGGGTGACCGGCTGGGGTG 
TCATTGGACGTGGAGAACTACTGCCCTGGCCCCTCAGCTTGTGGGAGGCGACGGTGAAGGTCAGGAGCAACGTCCT 
CTGTAACCAGACCTGTCGCCGCCGCTTTCCTTCCAACCACACTGAGCGGTTTGAGCGGCTCATCAAGGACGACATG 
15 CTGTGTGCCGGGGACGGGAACCACGGCTCCTGGCCAGGCGACAACGGGGGCCCCCTCCTGTGCAGGCGGAATTGCA 
CCTGGGTCCAGGTGGAGGTGGTGAGCTGGGGCAAACTCTGCGGCCTTCGCGGCTATCCCGGCATGTACACCCGCGT 
GACGAGCTACGTGTCGTGGATCCGCCAGTACGTCCCGCCGTTCCCCAGACGC (SEQ ID NO. : 23) 

1 SLGAATSRPGGTPGREELEACAFRVQVGQLRLYEDDQRTKWEIVRHPQYNESLSAQGGADIALLKLEAPVPLSEL 
20 IHPVSLPSASRDVPSGKTCWTGWGVIGRGELLPWPLSLWEATVKVRSNVLCNQTCRRRFPSNHTERFERLIKDDM 

LCAGDGmGSWPGDNGGPLLCRRNCTWVQVEWSWGKLCGLRGYPGMYTRVTSYVSWIRQYVPPFPRR ( SEQ ID 

NO, : 24) 



A NOV12 nucleic acid has homology (82% identity) with a canine mast cell tryptase 
25 precursor (cMCT; Genbank Accession No.: M24665), as is shown in Table 43. A N0V12 
polypeptide has homology (54% identity, 63% similarity) to a canine mastocytoma protease 
prectirsor (cMPP; SwissProt Accession No.:P19236), as is shown in Table 44. A NOV12 
polypeptide also has homology (45% identity, 59% similarity) to a human beta tryptase 
precursor (BTRP; SwissProt Accession No.: P20231), as is shown in Table 45. 

30 TABLE 43, 

NOV12 : 178 gcggacatcgccctgctgaagctggaggccccggtgccgctgtctgagctcatccacccg 237 

llllllllllllllllllillllllllllill II MM II ill I II Mi I 

cMCT: 2 91 gcggacatcgccctgctgaagctggaggcccccctgacgctctccgaggacgtcaacc tg 35 0 

35 NOV12 : 238 gtctcgctcccgtctgcctcccgggacgtgccc tcggggaagacctgctgggtgaccggc 297 

cMCT: 351 gtgt ccctcccgt ctccctccctgattgtccccccggggatgctatgctgggtgaccggc 410 

N0V12: 298 tgggg 302 (SEQ ID NO. 93) 

40 I I I I I 

cMCT: 411 tgggg 415 (seq id no. 94) 



TABLE 44, 

N0V12: 16 EELEACAPRVQVGQLRIiYEDDQRTKWEIVRHPQYNESLSAQGGADIALLKLEAPVPLSK 75 
cMPP : 71 EGLEAATLRVQVGQLRLYDHDQLCWTEIIRHPNFMMSWYGWDTADIALLKLEAPLTLSE 130 
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N0V12 : 7 6 LIHPVSLPSASRDVPSGKTCWVTGWGVIGRGELLPWPLSLWEATVKVRSNVLCISrQTCRRR 13 5 

+ _|. ***** * ** * ******* * ** * * * * -I- * ++ * 4- 

CMPP: 131 DWLVSLPSPSLIVPPG]yiLCWVTGWGDIADHTPLPPPYHLQEVEVPIVG]SrRECN--CHYQ 18 8 

5 

N0V12 : 136 FPSNHTERFERLIKDDMLCAGDGXraGSWPGDNGGPLLCRRNCTWVQVEWSWGKLCGLRG 195 

*+ 4- +** ****** * * *4.****_|.** ***_!_** ***** ** 

cMPP: 189 TILEQDDEVIKQDMLCAGSEGHDSCQMDSGGPLVCRWKCTWIQVGWSWGYGCGY-N 244 

10 N0V12: 196 YPGMYTRVTSYVSWIRQYVPPFP 218 (SEQ ID NO. 95) 

**^* ********* * ++* * 

cMPP: 245 LPGVYARVTSYVSWIHQHIPLSP 267 (SEQ ID NO. 96) 

Where * indicates identity and + indicates similarity. 
15 TABLE 45. 

N0V12 : 14 GREELEACAFRVQVGQLRLYEDDQRTKWEIVRHPQYNESLSAQGGADIALLKLEAPVPL 73 

* ^ _j. * ***^ ^ ** ** * *+ ***^_ +** ******* + ** ** _|_ 

BTRP: 77 GPDVKDLAALRVQLREQHLYYQDQLLPVSRIIVHPQF YTAQIGADIALLELEEPVKV 133 

20 NOV12: 74 SELIHPVSLPSASRDVPSGKTCWVTGWGVIGRGELLPWPLSLWEATVKVRSNVLCNQTCR 133 

* 4.* *+** ** * * ******* + * ** * * * + * +* + 

BTRP : 134 SSHVHTVTLPPASETFPPGMPCWVTGWGDVDNDERLPPPFPLKQVKVPIMENHICDA 190 



■>-f NOV12 :134 RRFPSNHTERFERLIKDDMLCAGDGNHGSWPGDNGGPLLCRRNCTWVQVEWSWGKLCGL 193 

'■-jQ^ *4.4.4.*******+ * **^****^*4. * + * *****4. * 

yj BTRP: 191 KYHLGAYTGDDVRIVRDDMLCAGNTRRDSCQGDSGGPLVCKVNGTWLQAGVVSWGEGCAQ 250 

pi N0V12:194 RGYPGMYTRVTSYVSWIRQYVPPFP 218 (SEQ ID NO. 97) 

**+***** *^ ** *** * 

BTRP: 251 PNRPGIYTRVTYYLDWIHHYVPKKP 275 (SEQ ID NO. 98) 

■;i Where * indicates identity and + indicates similarity. 



The term mastocytosis denotes a heterogenous group of disorders characterized by 
abnormal growth and accumulation of mast cells in one or more organs. Cutaneous and 

35 systemic variants of the disease have been described. Mast cell disorders have also been 
categorized according to other aspects, such as family history, age, course of disease, or 
presence of a concomitant myeloid neoplasm. However, so far, generally accepted disease 
criteria are missing. Recently, a number of diagnostic (disease-related) markers have been 
identified in mastocytosis research. These include the mast cell enzyme tryptase, CD2, and 

40 mast cell growth factor receptor c-kit (CDl 17). The mast cell enzyme tryptase is increasingly 
used as a serum- and immunohistochemical marker to estimate the actual spread of disease 
(bxirden of neoplastic mast cells). The clinical significance of novel mastocytosis markers is 
currently under investigation. First results indicate that they may be useful to define reliable 
criteria for the delineation of the disease. 

45 The NOV 12 nucleic acids and proteins of the invention are useful in potential therapeutic 

applications implicated in disorders characterized by abnormal growth and accximulation of 
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mast cells in one or more organs including, but not limited to skin, ear and brain as well as 
other pathologies and disorder such as hemophilia, idiopathic thrombocytopenic purpura, 
autoimmume disease, allergies, immunodeficiencies, transplantation, graft vesus host, anemia, 
ataxia-telangiectasia, lymphedema, tonsilitis, hypercoagulation, and sudden infant death 
5 syndrome. 

The N0V12 nucleic acid and protein of the invention, or fragments thereof, may 
further be useful in diagnostic applications, wherein the presence or amount of the NOV 12 
nucleic acid or the protein are to be assessed. 



10 NOV13 

A NOV 13 sequence according to the invention is a nucleic acid sequence encoding a 
polypeptide related to the mast cell protease family of proteins. A NOV 13 nucleic acid and its 
encoded polypeptide includes the sequences shown in Table 46. A NOV 13 nucleic acid is 
localized to human chromosome 16. The disclosed nucleic acid (SEQ ID NO:25) is 843 

15 nucleotides in length and contains an open reading frame (ORF) that begins with an ATG 

initiation codon at nucleotides 11-13 and ends with a TAG stop codon at nucleotides 835-837. 
The representative ORF encodes a 275 amino acid polypeptide (SEQ ID NO:26). PSORT 
analysis suggests that a NOV 13 polypeptide is a cytoplasmic protein (certainty of 0.45). 
SIGNALP analysis did not identify a signal peptide. Putative untranslated regions up- and 

20 down-stream of the ORF are underlined in SEQ ID NO.: 25. 



TABLE 46, 

TGAGAGATAAA TGGGCTCCCAGAGATGCCAGGGAGGAGGCCCCGGCACGGGGCGTGAGCTGGTGGGCATCACTGGG 
GGCTGCGACGTCTCGGCCAGGAGGCACCCCTGGCAGGTCAGCCTGAGGTTCTACAGCATGAAGAAGGGTCTGTGGG 

25 AGCCCATCTGTGGGGGCTCCCTCATCCACCCAGAGTGGGTGCTGACCGCCGCCCACTGCCTTGGCAGGGAGGAGTT 
GGAGGCTTGCGCGTTTAGAGTGCAGGTGGGGCAGCTGAGGCTCTATGAGGACGACCAGCGGACGAAGGTGGTTGAG 
ATCGTCCGTCACCCCCAGTACAACGAGAGCCTGTCTGCCCAGGGCGGTGCGGACATCGCCCTGCTGAAGCTGGAGG 
CCCCGGTGCCGCTGTCTGAGCTCATCCACCCGGTCTCGCTCCCGTCTGCCTCCCGGCCTGGGCTCCAGACGCGTCC 
TGGATGGCTTCCTGCCGCTGCCGAGACGGATGGGCAGGAACTACTGCCCTGGCCCCTCAGCTTGTGGGAGGCGACG 

30 GTGAAGGTCAGGAGCAACGTCCTCTGTAACCAGACCTGTCGCCGCCGCTTTCCTTCCAACCACACTGAGCGGTTTG 
AGCGGCTCATCAAGGACGACATGCTGTGTGCCGGGGACGGGAACCACGGCTCCTGGCCAGGCGACAACGGGGGCCC 
CCTCCTGTGCAGGCGGAATTGCACCTGGGTCCAGGTGGAGGTGGTGAGCTGGGGCAAACTCTGCGGCCTTCGCGGC 
TATCCCGGCATGTACACCCGCGTGACGAGCTACGTGTCCTGGATCCGCCAGTACGTCCCGCCGTTCCCCAGACGCT 

AG CTGGG (SEQ ID NO.: 25) 

35 

MGSQRCQGGGPGTGRELVGITGGCDVSARRHPWQVSLRFYSMKKGLWEPICGGSLIHPEWVLTAAHCLGREELEAC 
AFRVQVGQLRLYEDDQRTKWEIVRHPQYNESLSAQGGADIALLKLEAPVPLSELIHPVSLPSASRPGLQTRPGWL 
PAAAETDGQELLPWPLSLWEATVKWSNVLCNQTCRRRFPSNHTERFERIilKDDMLCAGDGNHGSWPGDNGGPL^ 
RRNCTWVQVEWSWGKLCGLRGYPGMYTRVTSYVSWIRQYVPPFPRR (SEQ ID NO . : 2 6) 

40 
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A NOV 13 nucleic acid has homology (84% identity) with a canine mast cell tryptase 
precursor (cMCT; Genbank Accession No.: M24665), as is shown in Table 47. A NOV13 
polypeptide has homology (54% identity, 63% similarity) to a canine mastocytoma protease 
precursor (cMPP; SwissProt Accession No.:P19236), as is shown in Table 48. A N0V13 
polypeptide also has homology (43% identity^ 57% similarity) to a human beta tryptase 
precursor (BTRP; SwissProt Accession No.: P20231), as is shown in Table 49. 

TABLE 47. 

N0V13 : 92 gccaggaggcacccctggcaggtcagcctgaggttctacagcatgaagaagggtctgtgg 151 

lllllllll MM MMMMMMMMMMl i MMI I M I MM 

cMCT : 30 gccaggaggtacccgtggcaggtcagcctgaggttccatggcatgggtagcggccagtgg 89 

N0V13 : 152 gagcccatctgtgggggctccctcatccacccagagtgggtgctgaccgccgcccactgc 211 
CSEQ ID NO. 99) 

Mi MMM II IIIMIIIIIIIIIMI IIIII1MIIIIIIII lllllllll 

CMCT : 90 cagcacatctgcggaggctccctcatccacccccagtgggtgctgaccgcggcccactgc 149 
(SEQ ID NO. 100) 



TABLE 48. 



N0V13 



cMPP: 



12 GTGRELVGITGGCDVSARRHPWQVSLRFYSMKKGLWEPICGGSLIHPEWVLTAAHCIiGRE 7 



* * * * * * 



■*-**_uJe*-***'*':fr*. 



12 GTLSPKVGIVGGCKVPARRYPWQVSLRFHGMGSGQWQHICGGSLIHPQWLTAAHCVELE 7 



NOV13 : 
131 

cMPP: 
131 



7 2 ELEACAFRVQVGQLRLYEDDQRTKWEIVRHPQYNESLSAQGGADIALIiKLEAPVPLSEIi 



72 



GLEAATLRVQVGQLRLYDHDQLCNVTEIIRHPNFNMSWYGWDTADIALLKLEAPLTIiSED 



NOV13 
188 

CMPP: 
186 



132 IHPVSLPSASRPGLQTRPG WLPAAAETDGQELLPWPLSLWEATVKVRSNVLCNQTCR 



132 



***** * * ** *4. -j- ** * * * * + * ** * 

VNLVSLPS PSLIVPPGMLCWVTGWGDIADHTPLPPPYHLQEVEVPIVGNRECN--CH 



NOV13 : 
248 

cMPP: 
243 



189 RRFPSNHTERFERLIKDDMLCAGDGNHGSWPGDNGGPLLCRRNCTWVQVEWSWGKLCGL 



** * ** 



* * 



187 YQ 



*_l_ _^ 4.** ****** * * *^****^** ***4,** 

TILEQDDEVIKQDMLCAGSEGHDSCQMDSGGPLVCRWKCTWIQVGWSWGYGCGY 



N0V13 : 249 RGYPGMYTRVTSYVSWIRQYVPPFP 273 (SEQ ID NO. 101) 

**+* ********* *++* * 

cMPP: 244 N-LPGVYARVTSYVSWIHQHIPLSP 2 67 (SEQ ID NO. 102) 

Where * indicates identity and + indicates similarity. 



TABLE 49. 

N0V13: 1 MGSQRCQGGGPGTGRELVGITGGCDVSARRHPWQVSLRFYSMKKGLWEPICGGSLIHPEW 6 0 

^ *_!_ ** _|_*****_j. +*******+ * ********_!_* 

BTRP: 12 LASRAYAAPAPGQALQRVGIVGGQEAPRSKWPWQVSLRVHGP YWMHFCGGSLIHPQW 6 8 

N0V13: 61 VLTAAHCLGREELEACAFRVQVGQLRLYEDDQRTKWEIVRHPQYNESLSAQGGADIALL 120 
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*******^* ^ + * + ** * *+ ******* 

BTRP : 69 VLTAAHCVGPDVKDLAALRVQLREQHLYYQDQLLPVSRIIVHPQF YTAQIGADIALL 12 5 

M0V13: 121 KLEAPVPLSELIHPVSLPSASRPGLQTRPGWLPAAAETDGQELLPWPLSLWEATVKVRSN 180 

5 +****+* +**+★*** **^_ +* **** * + * + * 

BTRP : 12 6 ELEEPVKVSSHVHTVTLPPASETFPPGMPCWVTGWGDVDNDERLPPPFPLKQVKVPIMEN 18 5 
M0V13: 181 VLCNQTCRRRFPSNHTERFERLIKDDIVILCAGDGNHGSWPGDMGGPLLCRRNCTWVQVEVV 24 0 

^*^ ^ *_|_^ + * ****** + * ** + ****_f.*4_ * **4.* ** 

10 BTRP : 18 6 HICDA KYHLGAYTGDDVRIVRDDMLCAGNTRRDSCQGDSGGPLVCKVNGTWLQAGW 242 

N0V13: 241 SWGKLCGLRGYPGMYTRVTSYVSWIRQYVPPFP 273 {SEQ ID NO. 103) 

***4. * **4.***** *_}_ ** *** * 

BTRP: 243 SWGEGCAQPNRPGIYTRVTYYLDWIHHYVPKKP 275 (SEQ ID NO. 104) 

15 Where * indicates identity and + indicates similarity. 

The term mastocytosis denotes a heterogenous group of disorders characterized by 
abnormal growth and accumulation of mast cells in one or more organs. Cutaneous and 
systemic variants of the disease have been described. Mast cell disorders have also been 
categorized according to other aspects, such as family history, age, course of disease, or 

20 presence of a concomitant myeloid neoplasm. However, so far, generally accepted disease 
criteria are missing. Recently, a number of diagnostic (disease-related) markers have been 
identified in mastocytosis research. These include the mast cell enzyme tryptase, CD2, and 
mast cell growth factor receptor c-kit (CDl 17). The mast cell enzyme tryptase is increasingly 
used as a serum- and immunohistochemical marker to estimate the actual spread of disease 

25 (burden of neoplastic mast cells). The clinical significance of novel mastocytosis markers is 
currently under investigation. First results indicate that they may be usefiil to define reliable 
criteria for the delineation of the disease. 

The NOV 13 nucleic acids and proteins of the invention are useful in potential 
therapeutic applications implicated in disorders characterized by abnormal growth and 
30 accumulation of mast cells in one or more organs including, but not hmited to skin, ear and 
brain as well as other pathologies and disorder such as hemophilia, idiopathic 
thrombocytopenic purpura, autoinmiume disease, allergies, immunodeficiencies, 
transplantation, graft vesus host, anemia, ataxia-telangiectasia, lymphedema, tonsihtis, 
hypercoagulation, and sudden infant death syndrome. 

35 The NOV 13 nucleic acid and protein of the invention, or fi-agments thereof, may 

further be useful in diagnostic applications, wherein the presence or amount of the NOV13 
nucleic acid or the protein are to be assessed. 
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The polypeptides encoded by NOV8 and NOVl 1-1 3 represent a new family of mast 
cell proteases. ClustalW analysis indicates a very strong homology among these polypeptides, 
as is shown in Table 50. 



10 



TABLE 50. 

NOV12 SLGAATSRPGGTP - - GRE 

NOVll - -MLWLLLLTLPCLMGSVPRNPGEGT- -GRELVGITGGCDVSARRHPWQVSLRFYSMKKG 
N0V8 MPLLPSRSLLVPLSSGKTLVRPPHEPGTGRELVGITGGCDVSARRHPWQVSLRFYSMKKG 
N0V13 MGSQRCQ-GGGPGTGRELVGITGGCDVSARRHPWQVSLRFYSMKKG 



NOV12 ELEACAFRVQVGQLRLYEDDQRTKWEIVRHPQY 

NOVll LWEPICGGSLIHPEWVLTAAHCL-LEELEACAFRVQVGQLRLYEDDQRTKWEIVRHPQY 
N0V8 LWEPICGGSLIHPEWVLTAAHCLGPEELEACAFRVQVGQLRLYEDDQRTKWEIVRHPQY 
15 NOV13 LWEPICGGSLIHPEWVLTAAHCLGREELEACAFRVQVGQLRLYEDDQRTKYVEIVRHPQY 

********************************** 

NOV12 NESLSAQGGADIAXiLKLEAPVPLSSLIHPVSLPSASRDVPSGKTCWVTGWGVIGRGELLP 
NOVll NESLSAQGGADIALLKLEAPVPLSELIHPVSLPSASLDVPSGKTCWVTGWGVIGRGELLP 
C20 NOV8 NESLSAQGGADIALLKLEAPVPLSELIHPVSLPSASLDVPSGKTCWVTGWGVIGRGELLP 
13 NOV13 NESLSAQGGADIALLKLEAPVPLSELIHPVSLPSASRPGLQTRPGWLPAAAETDGQELLP 

************************************ . :. *:.. . . **** 

2 N0V12 WPLSLWEATVKVRSNVLCNQTCRRRFPSNHTERFERLIiCDDMLCAGDGNHGSWPGDNGGP 
NOVl 1 WPLSLWEATVKVRSNVLCNQTCRRRFPSNHTERFERLilKDDMLCAGDGNHGS WPGDNGGP 

P N0V8 WPLSLWEATVKVRSNVLCNQTCRRRFPSNHTERFERIilKDDMIiCAGDERHliSPQGDHGGP 

3 NOVl 3 WPLSLWEATVKVRSNVLCNQTCRRRFPSNHTERFERLIKDDMLCAGDGNHGSWPGDNGGP 

*********************************************** ,* * ****** 

30 NOV12 LLCRRNCTWVQVEWSWGKIiCGIiRGYPGMYTRVTSYVSWIRQYVPPFPRR (SEQ ID NO.: 24) 

NOVll LliCRRNCTWVQVEWSWGKLCGLRGYPGMYTRVTSYVSWIRQYVPPFPRR (SEQ ID NO.: 22) 

N0V8 LLCRRNCTWVQVEWSWGKLCGLRGYPGMYTRVTSYVSWIRQYVPPFPRR (SEQ ID NO.: 16) 

N0V13 LLCRRNCTWVQVEWSWGKLCGLRGYPGMYTRVTSYVSWIRQYVPPFPRR (SEQ ID NO. :26) 
************************************************** 

35 Where * indicates identity, : indicates strong similarity and . indicates weak similarity. 

The nucleic acids and proteins of the invention are useful in potential therapeutic 
applications imphcated in proliferative disorders, e.g. cancer and mastocytosis, immune 
disorders, hepatic disorders, e.g. cirrhosis, viral infections, e,g. ADDS and hepatitis, and 

40 disorders of the neuro-olfactory system e,g. trauma, surgery and/or neoplastic disorders. For 
example, a cDNA encoding the olfactory receptor protein may be useful in gene therapy for 
treating such disorders, and the olfactory receptor protein may be useful when administered to 
a subject in need thereof. By way of nonlimiting example, the compositions of the present 
mvention will have efficacy for treatment of patients suffering from disorders of the neuro- 

45 olfactory system. The novel nucleic acids encoding olfactory receptor protein, and the 

olfactory receptor protein of the invention, or fragments thereof, may further be useful in the 
treatment of adenocarcinoma; lymphoma; prostate cancer; uterus cancer, immune response, 
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AIDS, asthma, Crohn's disease, multiple sclerosis, treatment of Albright hereditary 
ostoeodystrophy, development of powerful assay system for functional analysis of various 
human disorders which will help in understanding of pathology of the disease, and 
development of new drug targets for various disorders. They may also be used in diagnostic 
5 appUcations, wherein the presence or amount of the nucleic acid or the protein are to be 
assessed. These materials are further useful in the generation of antibodies that bind 
immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. 

10 NOVX Nucleic Acids 

The nucleic acids of the invention include those that encode a NOVX polypeptide or 
protein. As used herein, the terms polypeptide and protein are interchangeable. 

hi some embodiments, a NOVX nucleic acid encodes a mature NOVX polypeptide. As 
used herein, a "mature" form of a polypeptide or protein described herein relates to the product 

15 of a naturally occurring polypeptide or precursor form or proprotein. The naturally occurring 
polypeptide, precursor or proprotein includes, by way of nonlimiting example, the full-length 
gene product, encoded by the corresponding gene. Altematively, it maybe defined as the 
polypeptide, precursor or proprotein encoded by an open reading frame described herein. The 
product "mature" form arises, again by way of nonlimiting example, as a result of one or more 

20 naturally occurring processing steps that may take place within the cell in which the gene 

product arises. Examples of such processing steps leading to a "mature" form of a polypeptide 
or protein include the cleavage of the N-terminal methionine residue encoded by the initiation 
codon of an open reading frame, or the proteolytic cleavage of a signal peptide or leader 
sequence. Thus a mature form arising from a precursor polypeptide or protein that has 

25 residues 1 to N, where residue 1 is the N-terminal methionine, would have residues 2 through 
N remaining after removal of the N-terminal methionine. Altematively, a mature form arising 
from a precursor polypeptide or protein having residues 1 to N, in which an N-terminal signal 
sequence from residue 1 to residue M is cleaved, would have the residues from residue M+1 to 
residue N remaining. Further as used herein, a "mature" form of a polypeptide or protein may 

30 arise from a step of post-translational modification other than a proteolytic cleavage event. 
Such additional processes include, byway of non-limiting example, glycosylation, 
myristoylation or phosphorylation. Li general, a mature polypeptide or protein may result from 
the operation of only one of these processes, or a combination of any of them. 

50 



Among the NOVX nucleic acids is the nucleic acid whose sequence is provided in SEQ 
ID NO: 1, 3, 5, 7,9, 11, 13, 15, 17, 19,21,23 or 25, or a fragment thereof. Additionally, the 
invention includes mutant or variant nucleic acids of SEQ ID NO: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 
19, 21, 23 or 25, or a fragment thereof, any of whose bases may be changed from the 
5 corresponding bases shown in SEQ ID NO: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23 or 25, while 
still encoding a protein that maintains at least one of its NOVX-like activities and 
physiological functions (i.e., modulating angiogenesis, neuronal development). The invention 
further includes the complement of the nucleic acid sequence of SEQ ID NO: 1, 3, 5, 7, 9, 1 1, 
13, 15, 17, 19, 21, 23 or 25, including fragments, derivatives, analogs and homologs thereof. 
10 The invention additionally includes nucleic acids or nucleic acid fragments, or complements 
thereto, whose stmctures include chemical modifications. 

One aspect of the invention pertains to isolated nucleic acid molecules that encode 
NOVX proteins or biologically active portions thereof. Also included are nucleic acid 
S fragments sufficient for use as hybridization probes to identify NOVX-encoding nucleic acids 
45 (e.g., NOVX mRNA) and fragments for use as polymerase chain reaction (PGR) primers for 
S the amplification or mutation of NOVX nucleic acid molecules. As used herein, the term 
O "nucleic acid molecule" is intended to include DNA molecules (e.g., cDNA or genomic DNA), 

RNA molecules (e.g., mRNA), analogs of the DNA or RNA generated using nucleotide 
" analogs, and derivatives, fragments and homologs thereof. The nucleic acid molecule can be 
20 single-stranded or double-stranded, but preferably is double-stranded DNA. 

"Probes" refer to nucleic acid sequences of variable length, preferably between at least 
about 10 nucleotides (nt), 100 nt, or as many as about, e.g., 6,000 nt, depending on use. 
Probes are used in the detection of identical, similar, or complementary nucleic acid 
sequences. Longer length probes are usually obtained from a natural or recombinant source, 
25 are highly specific and much slower to hybridize than oligomers. Probes may be single- or 
double-stranded and designed to have specificity in PGR, membrane-based hybridization 
technologies, or ELISA-like technologies. 

An "isolated" nucleic acid molecule is one that is separated from other nucleic acid 
molecules that are present in the natural source of the nucleic acid. Examples of isolated 
30 nucleic acid molecules include, but are not limited to, recombinant DNA molecules contained 
in a vector, recombinant DNA molecules maintained in a heterologous host cell, partially or 
substantially purified nucleic acid molecules, and synthetic DNA or RNA molecules. 
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Preferably, an "isolated" nucleic acid is free of sequences which naturally flank the nucleic 
acid {i.e., sequences located at the 5' and 3' ends of the nucleic acid) in the genomic DNA of 
the organism from which the nucleic acid is derived. For example, in various embodiments, 
the isolated NOVX nucleic acid molecule can contain less than about 50 kb, 25 kb, 5 kb, 4 kb, 
3 kb, 2 kb, 1 kb, 0.5 kb or 0.1 kb of nucleotide sequences which naturally flank the nucleic 
acid molecule in genomic DNA of the cell from which the nucleic acid is derived. Moreover, 
an "isolated" nucleic acid molecule, such as a cDNA molecule, can be substantially free of 
other cellular material or culture medium when produced by recombinant techniques, or of 
chemical precursors or other chemicals when chemically synthesized. 

A nucleic acid molecule of the present invention, e.g., a nucleic acid molecule having 
the nucleotide sequence of SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23 or 25, or a 
complement of any of this nucleotide sequence, can be isolated using standard molecular 
biology techniques and the sequence information provided herein. Using all or a portion of the 
nucleic acid sequence of SEQ ID NO: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23 or 25, as a 
hybridization probe, NOVX nucleic acid sequences can be isolated using standard 
hybridization and cloning techniques {e.g., as described in Sambrook et al., eds.. Molecular 
Cloning: A Laboratory Manual 2"^ Ed., Cold Spring Harbor Laboratory Press, Cold 
Spring Harbor, NY, 1989; and Ausubel, et al, eds., CURRENT PROTOCOLS IN MOLECULAR 
Biology, John Wiley & Sons, New York, NY, 1993.) 

A nucleic acid of the invention can be ampHfied using cDNA, mRNA or altematively, 
genomic DNA, as a template and appropriate oUgonucleotide primers according to standard 
PCR ampUfication techniques. The nucleic acid so amplified can be cloned into an 
appropriate vector and characterized by DNA sequence analysis. Furthermore, 
oligonucleotides corresponding to NOVX nucleotide sequences can be prepared by standard 
synthetic techniques, e.g., using an automated DNA synthesizer. 

As used herein, the term "oligonucleotide" refers to a series of linked nucleotide 
residues, which oligonucleotide has a sufficient number of nucleotide bases to be used in a 
PCR reaction. A short oligonucleotide sequence may be based on, or designed from, a 
genomic or cDNA sequence and is used to amplify, confirm, or reveal the presence of an 
identical, similar or complementary DNA or RNA in a particular cell or tissue. 
Oligonucleotides comprise portions of a nucleic acid sequence having about 10 nt, 50 nt, or 
100 nt in length, preferably about 15 nt to 30 nt in length. In one embodiment, an 
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oligonucleotide comprising a nucleic acid molecule less than 100 nt in length would further 
comprise at lease 6 contiguous nucleotides of SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 
23 or 25, or a complement thereof. Oligonucleotides may be chemically synthesized and may 
be used as probes. 

5 In another embodiment, an isolated nucleic acid molecule of the invention comprises a 

nucleic acid molecule that is a complement of the nucleotide sequence shown in SEQ ID NO: 
1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23 or 25, or a portion of this nucleotide sequence. A 
nucleic acid molecule that is complementary to the nucleotide sequence shown in SEQ ID NO: 
1,3,5,7, 9, 11, 13, 15, 17, 19,21,23 or 25 is one that is sufficiently complementary to the 

10 nucleotide sequence shown in SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23 or 25 that it 
can hydrogen bond with little or no mismatches to the nucleotide sequence shown in SEQ ID 
NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23 or 25, thereby forming a stable duplex. 

As used herein, the term "complementary" refers to Watson-Crick or Hoogsteen base 
pairing between nucleotide lonits of a nucleic acid molecule, and the term "binding" means the 

15 physical or chemical interaction between two polypeptides or compounds or associated 

polypeptides or compounds or combinations thereof. Binding includes ionic, non-ionic, Von 
der Waals, hydrophobic interactions, etc. A physical interaction can be either direct or 
indirect. Indirect interactions may be through or due to the effects of another polypeptide or 
compoimd. Direct binding refers to interactions that do not take place through, or due to, the 

20 effect of another polypeptide or compound, but instead are without other substantial chemical 
intermediates. 

Moreover, the nucleic acid molecule of the invention can comprise only a portion of 
the nucleic acid sequence ofSEQIDNO: 1,3, 5, 7, 9, 11, 13, 15, 17, 19,21,23 or 25, e.g., a 
fragment that can be used as a probe or primer, or a fragment encoding a biologically active 

25 portion of NOVX. Fragments provided herein are defined as sequences of at least 6 

(contiguous) nucleic acids or at least 4 (contiguous) amino acids, a length sufficient to allow 
for specific hybridization in the case of nucleic acids or for specific recognition of an epitope 
in the case of amino acids, respectively, and are at most some portion less than a fiill length 
sequence. Fragments may be derived from any contiguous portion of a nucleic acid or amino 

30 acid sequence of choice. Derivatives are nucleic acid sequences or amino acid sequences 

formed from the native compoimds either directly or by modification or partial substitution. 
Analogs are nucleic acid sequences or amino acid sequences that have a stmcture similar to, 
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but not identical to, the native compound but differs from it in respect to certain components or 
side chains. Analogs may be synthetic or from a different evolutionary origin and may have a 
similar or opposite metabolic activity compared to wild type. 

Derivatives and analogs may be full length or other than full length, if the derivative or 
5 analog contains a modified nucleic acid or amino acid, as described below. Derivatives or 
analogs of the nucleic acids or proteins of the invention include, but are not limited to, 
molecules comprising regions that are substantially homologous to the nucleic acids or 
proteins of the invention, in various embodiments, by at least about 70%, 80%, 85%, 90%, 
95%, 98%, or even 99% identity (with a preferred identity of 80-99%) over a nucleic acid or 

10 amino acid sequence of identical size or when compared to an aligned sequence in which the 
alignment is done by a computer homology program known in the art, or whose encoding 
nucleic acid is capable of hybridizing to the complement of a sequence encoding the 
aforementioned proteins under stringent, moderately stringent, or low stringent conditions. 
See e.g. Ausubel, et al. Current Protocols in Molecular Biology, John Wiley & Sons, 

15 New York, NY, 1993, and below. An exemplary program is the Gap program (Wisconsin 
Sequence Analysis Package, Version 8 for UNIX, Genetics Computer Group, University 
Research Park, Madison, WI) using the default settings, which uses the algorithm of Smith and 
Waterman (Adv. Appl. Math., 1981, 2: 482-489, which is incorporated herein by reference in 
its entirety). 

20 A "homologous nucleic acid sequence" or "homologous amino acid sequence," or 

variations thereof, refer to sequences characterized by a homology at the nucleotide level or 
amino acid level as discussed above. Homologous nucleotide sequences encode those 
sequences coding for isoforms of a NOVX polypeptide. Isoforms can be expressed in different 
tissues of the same organism as a result of, for example, alternative splicing of RNA. 

25 Altematively, isoforms can be encoded by different genes. Li the present invention, 

homologous nucleotide sequences include nucleotide sequences encoding for a NOVX 
polypeptide of species other than humans, including, but not limited to, mammals, and thus 
can include, e.g., mouse, rat, rabbit, dog, cat cow, horse, and other organisms. Homologous 
nucleotide sequences also include, but are not limited to, naturally occurring allehc variations 

30 and mutations of the nucleotide sequences set forth herein. A homologous nucleotide 

sequence does not, however, include the nucleotide sequence encoding human NOVX protein. 
Homologous nucleic acid sequences include those nucleic acid sequences that encode 
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conservative amino acid substitutions (see below) in SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 
20, 22, 24 or 26, as well as a polypeptide having NOVX activity. Biological activities of the 
NOVX proteins are described below. A homologous amino acid sequence does not encode the 
amino acid sequence of a human NOVX polypeptide. 

The nucleotide sequence determined from the cloning of the human NOVX gene 
allows for the generation of probes and primers designed for use in identifying and/or cloning 
NOVX homologues in other cell types, e.g., from other tissues, as well as NOVX homologues 
from other mammals. The probe/primer typically comprises a substantially purified 
oligonucleotide. The oligonucleotide typically comprises a region of nucleotide sequence that 
hybridizes under stringent conditions to at least about 12, 25, 50, 100, 150, 200, 250, 300, 350 
or 400 or more consecutive sense strand nucleotide sequence of SEQ ID NO: 1, 3, 5, 7, 9, 1 1, 
13, 15, 17, 19, 21, 23 or 25; or an anti-sense strand nucleotide sequence of SEQ ID NO: 1, 3, 
5,7, 9, 11, 13, 15, 17, 19,21,23 or 25; or of a naturally occurring mutant of SEQ ID NO: 1,3, 
5,7, 9, 11, 13, 15, 17, 19,21,23 or 25. 

Probes based on the human NOVX nucleotide sequence can be used to detect 
transcripts or genomic sequences encoding the same or homologous proteins. In various 
embodiments, the probe ftirther comprises a label group attached thereto, e.g., the label group 
can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme co-factor. Such 
probes can be used as a part of a diagnostic test kit for identifying cells or tissue which 
misexpress a NOVX protein, such as by measuring a level of a NOVX-encoding nucleic acid 
in a sample of cells from a subj ect e.g. , detecting NOVX mRNA levels or determining whether 
a genomic NOVX gene has been mutated or deleted. 

A "polypeptide having a biologically active portion of NOVX" refers to polypeptides 
exhibiting activity similar, but not necessarily identical to, an activity of a polypeptide of the 
present invention, including mature forms, as measured in a particular biological assay, with or 
without dose dependency. A nucleic acid fragment encoding a "biologically active portion of 
NOVX" canbepreparedby isolating a portion of SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 
21, 23 or 25 that encodes a polypeptide having a NOVX biological activity (biological 
activities of the NOVX proteins are described below), expressing the encoded portion of 
NOVX protein (e.g., by recombinant expression in vitro) and assessing the activity of the 
encoded portion of NOVX. For example, a nucleic acid fragment encoding a biologically 
active portion of NOVX can optionally include an ATP-binding domain. In another 
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embodiment, a nucleic acid fragment encoding a biologically active portion of NOVX includes 
one or more regions, 

NOVX Variants 

The invention further encompasses nucleic acid molecules that differ from the 
nucleotide sequences shown in SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23 or 25 due to 
the degeneracy of the genetic code. These nucleic acids thus encode the same NOVX protein 
as that encoded by the nucleotide sequence shown in SEQ ID NO: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 
19, 21, 23 or 25 e.g., the polypeptide of SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24 or 
26. In another embodiment, an isolated nucleic acid molecule of the invention has a 
nucleotide sequence encoding a protein having an amino acid sequence shown in SEQ ID NO: 

2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24 or 26. 

In addition to the human NOVX nucleotide sequence shown in SEQ ID NO: 1, 3, 5, 7, 
9, 11, 13, 15, 17, 19, 21, 23 or 25, it will be appreciated by those skilled in the art that DNA 
sequence polymorphisms that lead to changes in the amino acid sequences of NOVX may exist 
within a population {e.g. , the human population). Such genetic polymorphism in the NOVX 
gene may exist among individuals within a population due to natural allelic variation. As used 
herein, the terms "gene" and "recombinant gene" refer to nucleic acid molecules comprising an 
open reading frame encoding a NOVX protein, preferably a mammalian NOVX protein. Such 
natural allelic variations can typically result in 1-5% variance in the nucleotide sequence of the 
NOVX gene. Any and all such nucleotide variations and resulting amino acid polymorphisms 
in NOVX that are the result of natural allelic variation and that do not alter the ftinctional 
activity of NOVX are intended to be within the scope of the invention. 

Moreover, nucleic acid molecules encoding NOVX proteins from other species, and 
thus that have a nucleotide sequence that differs from the human sequence of SEQ ID NO: 1, 

3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23 or 25 are intended to be within the scope of the invention. 
Nucleic acid molecules corresponding to natural allelic variants and homologues of the NOVX 
cDNAs of the invention can be isolated based on their homology to the human NOVX nucleic 
acids disclosed herein using the human cDNAs, or a portion thereof, as a hybridization probe 
according to standard hybridization techniques under stringent hybridization conditions. For 
example, a soluble human NOVX cDNA can be isolated based on its homology to human 
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membrane-bound NOVX. Likewise, a membrane-bound human NOVX cDNA can be isolated 
based on its homology to soluble human NOVX. 

Accordingly, in another embodiment, an isolated nucleic acid molecule of the 
invention is at least 6 nucleotides in length and hybridizes under stringent conditions to the 
nucleic acid molecule comprising the nucleotide sequence of SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 
15, 17, 19, 21, 23 or 25. In another embodiment, the nucleic acid is at least 10, 25, 50, 100, 
250, 500 or 750 nucleotides in length. In another embodiment, an isolated nucleic acid 
molecule of the invention hybridizes to the coding region. As used herein, the term 
"hybridizes under stringent conditions" is intended to describe conditions for hybridization and 
washing under which nucleotide sequences at least 60% homologous to each other typically 
remain hybridized to each other. 

Homologs {te., nucleic acids encoding NOVX proteins derived from species other than 
human) or other related sequences (e.g., paralogs) can be obtained by low, moderate or high 
stringency hybridization with all or a portion of the particular human sequence as a probe 
using methods well known in the art for nucleic acid hybridization and cloning. 

As used herein, the phrase "stringent hybridization conditions" refers to conditions 
under which a probe, primer or oligonucleotide will hybridize to its target sequence, but to no 
other sequences. Stringent conditions are sequence-dependent and will be different in different 
circumstances. Longer sequences hybridize specifically at higher temperatures than shorter 
sequences. Generally, stringent conditions are selected to be about 5°C lower than the thermal 
melting point (Tm) for the specific sequence at a defined ionic strength and pH. The Tm is the 
temperature (imder defined ionic strength, pH and nucleic acid concentration) at which 50% of 
the probes complementary to the target sequence hybridize to the target sequence at 
equilibrium. Since the target sequences are generally present at excess, at Tm, 50% of the 
probes are occupied at equilibrium. Typically, stringent conditions will be those in which the 
salt concentration is less than about 1.0 M sodium ion, typically about 0.01 to 1.0 M sodium 
ion (or other salts) at pH 7.0 to 8.3 and the temperature is at least about 30''C for short probes, 
primers or ohgonucleotides (e.g., 10 nt to 50 nt) and at least about SO^'C for longer probes, 
primers and ohgonucleotides. Stringent conditions may also be achieved with the addition of 
destabilizing agents, such as formamide. 

Stringent conditions are known to those skilled in the art and can be found in Current 
Protocols in Molecular Biology, John Wiley & Sons, N.Y. (1989), 6.3.1-6.3.6. 
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Preferably, the conditions are such that sequences at least about 65%, 70%, 75%, 85%, 90%, 
95%, 98%, or 99% homologous to each other typically remain hybridized to each other. 
A non-limiting example of stringent hybridization conditions is hybridization in a high salt 
buffer comprising 6X SSC, 50 mM Tris-HCl (pH 7.5), 1 mM EDTA, 0.02% PVP, 0.02% 
5 Ficoll, 0.02% BSA, and 500 mg/ml denatured salmon sperm DNA at 65°C. This hybridization 
is followed by one or more washes in 0,2X SSC, 0.01% BSA at 50°C. An isolated nucleic 
acid molecule of the invention that hybridizes under stringent conditions to the sequence of 
SEQIDNO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23 or 25 corresponds to a naturally occurring 
nucleic acid molecule. As used herein, a "naturally-occurring" nucleic acid molecule refers to 
10 an RNA or DNA molecule having a nucleotide sequence that occurs in nature (e.g., encodes a 
natural protein). 

In a second embodiment, a nucleic acid sequence that is hybridizable to the nucleic 
acid molecule comprising the nucleotide sequence of SEQ ID NO: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 
19, 21, 23 or 25, or fragments, analogs or derivatives thereof, under conditions of moderate 

1 5 stringency is provided. A non-limiting example of moderate stringency hybridization 

conditions are hybridization in 6X SSC, 5X Denhardt's solution, 0.5% SDS and 100 mg/ml 
denatured salmon sperm DNA at 55''C, followed by one or more washes in IX SSC, 0.1% 
SDS at 37'^C. Other conditions of moderate stringency that may be used are well known in the 
art. See, e.g., Ausubel et al (^eds.), 1993, CURRENT Protocols in Molecular Biology, John 

20 Wiley & Sons, NY, and Kriegler, 1 990, Gene Transfer and Expression, A Laboratory 
Manual, Stockton Press, NY. 

In a third embodiment, a nucleic acid that is hybridizable to the nucleic acid molecule 
comprising the nucleotide sequence of SEQ ID NO: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23 or 
25, or fragments, analogs or derivatives thereof, imder conditions of low stringency, is 

25 provided, A non-lhniting example of low stringency hybridization conditions are 

hybridization in 35% formamide, 5X SSC, 50 mM Tris-HCl (pH 7.5), 5 mM EDTA, 0.02% 
PVP, 0.02% Ficoll, 0.2% BSA, 100 mg/ml denatured sahnon sperm DNA, 10% (wt/vol) 
dextran sulfate at 40°C, followed by one or more washes in 2X SSC, 25 mM Tris-HCl (pH 
7.4), 5 mM EDTA, and 0.1% SDS at 50°C. Other conditions of low stringency that may be 

30 used are well known in the art {e.g., as employed for cross-species hybridizations). See, e.g., 
Ausubel et al (^eds.), 1993, Current Protocols in Molecular Biology, John Wiley & 
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Sons, NY, and Kriegler, 1990, Gene Transfer and Expression, A Laboratory Manual, 
Stockton Press, NY; Shilo and Weinberg, Proc Natl Acad Sci USA 78: 6789-6792. 

Conservative mutations 

5 In addition to naturally-occurring allelic variants of the NOVX sequence that may exist 

in the population, the skilled artisan will further appreciate that changes can be introduced by 
mutation into the nucleotide sequence of SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19,21,23 or 
25, thereby leading to changes in the amino acid sequence of the encoded NOVX protein, 
without altering the functional ability of the NOVX protein. For example, nucleotide 

10 substitutions leading to amino acid substitutions at "non-essential" amino acid residues can be 
made in the sequence of SEQ ID NO: 1,3,5,7,9, 11, 13, 15, 17, 19, 21, 23 or 25. A 
"non-essential" amino acid residue is a residue that can be altered from the wild-type sequence 
of NOVX without altering the biological activity, whereas an "essential" amino acid residue is 
required for biological activity. For example, amino acid residues that are conserved among 

15 the NOVX proteins of the present invention, are predicted to be particularly unamenable to 
alteration. 

Another aspect of the invention pertains to nucleic acid molecules encoding NOVX 
proteins that contain changes in amino acid residues that are not essential for activity. Such 
NOVX proteins differ in amino acid sequence from SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 

20 20, 22, 24 or 26, yet retain biological activity. In one embodiment, the isolated nucleic acid 
molecule comprises a nucleotide sequence encoding a protein, wherein the protein comprises 
an amino acid sequence at least about 75% homologous to the amino acid sequence of SEQ ID 
NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24 or 26 . Preferably, the protein encoded by the 
nucleic acid is at least about 80% homologous to SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 

25 22, 24 or 26, more preferably at least about 90%, 95%, 98%, and most preferably at least about 
99% homologous to SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24 or 26, 

An isolated nucleic acid molecule encoding a NOVX protein homologous to the 
protein of can be created by introducing one or more nucleotide substitutions, additions or 
deletions into the nucleotide sequence of SEQ ID NO: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23 or 

30 25, such that one or more amino acid substitutions, additions or deletions are introduced into 
the encoded protein. 



59 



Mutations can be introduced into the nucleotide sequence of SEQ ID NO: 1, 3, 5, 7, 9, 
11, 13, 15, 17, 19, 21, 23 or 25 by standard techniques, such as site-directed mutagenesis and 
PCR-mediated mutagenesis. Preferably, conservative amino acid substitutions are made at one 
or more predicted non-essential amino acid residues. A "conservative amino acid substitution" 
5 is one in which the amino acid residue is replaced with an amino acid residue having a similar 
side chain. Families of amino acid residues having similar side chains have been defined in 
the art. These famiUes include amino acids with basic side chains {e.g., lysine, arginine, 
histidine), acidic side chains (e.g., aspartic acid, glutamic acid), uncharged polar side chains 
(e.g., glycine, asparagine, glutamine, serine, threonine, tyrosine, cysteine), nonpolar side chains 

10 (e.g., alanine, valine, leucine, isoleucine, proline, phenylalanine, methionine, tryptophan), 
beta-branched side chains (e.g., threonine, valine, isoleucine) and aromatic side chains (e.g., 
tyrosine, phenylalanine, tryptophan, histidine). Thus, a predicted nonessential amino acid 

1 residue in NOVX is replaced with another amino acid residue fi-om the same side chain f^ily. 
Altematively, in another embodiment, mutations can be introduced randomly along all or part 

15 of a NOVX coding sequence, such as by saturation mutagenesis, and the resultant mutants can 
be screened for NOVX biological activity to identify mutants that retain activity. Following 
mutagenesis of SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23 or 25 the encoded protein 
can be expressed by any recombinant technology known in the art and the activity of the 
protein can be determined. 

20 In one embodiment, a mutant NOVX protein can be assayed for (1) the abiUty to form 

proteinrprotein interactions with other NOVX proteins, other cell-surface proteins, or 
biologically active portions thereof, (2) complex formation between a mutant NOVX protein 
and a NOVX receptor; (3) the abihty of a mutant NOVX protein to bind to an intracellular 
target protein or biologically active portion thereof; (e.g., avidin proteins); (4) the ability to 

25 bind NOVX protein; or (5) the abihty to specifically bind an anti-NOVX protein antibody. 

Antisense NOVX Nucleic Acids 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules 
that are hybridizable to or complementary to the nucleic acid molecule comprising the 
30 nucleotide sequence of SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23 or 25, or fragments, 
analogs or derivatives thereof An "antisense" nucleic acid comprises a nucleotide sequence 
that is complementary to a "sense" nucleic acid encoding a protein, e.g., complementary to the 
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coding strand of a double-stranded cDNA molecule or complementary to an mRNA sequence. 
In specific aspects, antisense nucleic acid molecules are provided that comprise a sequence 
complementary to at least about 10, 25, 50, 100, 250 or 500 nucleotides or an entire NOVX 
coding strand, or to only a portion thereof. Nucleic acid molecules encoding fragments, 
5 homologs, derivatives and analogs of a NOVX protein of SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 
16, 18, 20, 22, 24 or 26 or antisense nucleic acids complementary to a NOVX nucleic acid 
sequence of SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23 or 25 are additionally 
provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding 

10 region" of the coding strand of a nucleotide sequence encoding NOVX. The term "coding 

region" refers to the region of the nucleotide sequence comprising codons which are translated 
into amino acid residues (e.g., the protein coding region of human NOVX corresponds to SEQ 
ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24 or 26). In another embodiment, the antisense 
nucleic acid molecule is antisense to a "noncoding region" of the coding strand of a nucleotide 

15 sequence encoding NOVX. The term "noncoding region" refers to 5' and 3' sequences which 
flank the coding region that are not translated into amino acids (z.e., also referred to as 5' and 3' 
untranslated regions). 

Given the coding strand sequences encoding NOVX disclosed herein (e.g., SEQ ID 
NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23 or 25), antisense nucleic acids of the invention can 

20 be designed according to the rules of Watson and Crick or Hoogsteen base pairing. The 

antisense nucleic acid molecule can be complementary to the entire coding region of NOVX 
mRNA, but more preferably is an oligonucleotide that is antisense to only a portion of the 
coding or noncoding region of NOVX mRNA. For example, the antisense oligonucleotide can 
be complementary to the region surrounding the translation start site of NOVX mRNA. An 

25 antisense oUgonucleotide can be, for example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50 
nucleotides in length. An antisense nucleic acid of the invention can be constructed using 
chemical synthesis or enzymatic ligation reactions using procedures known in the art. For 
example, an antisense nucleic acid (e.g., an antisense oligonucleotide) can be chemically 
synthesized using naturally occurring nucleotides or variously modified nucleotides designed 

30 to increase the biological stability of the molecules or to increase the physical stability of the 
duplex formed between the antisense and sense nucleic acids, e.g., phosphorothioate 
derivatives and acridine substituted nucleotides can be used. 
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Examples of modified nucleotides that can be used to generate the antisense nucleic 
acid include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, 
xanthine, 4-acetylcytosine, 5-(carboxyhydroxylmethyi) uracil, 5-carboxymethylaminomethyl- 
2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 
beta-D-mannosylqueosine, 5 -methoxycarboxymethyluracil, 5-methoxyuracil, 

2- methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 
xiracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 

3- (3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-dianiinopurine, Altematively, the 
antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation (z.e., RNA transcribed from the 
inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding a NOVX protein to thereby inhibit expression of the protein, e.g., by 
inhibiting transcription and/or translation. The hybridization can be by conventional 
nucleotide complementarity to form a stable duplex, or, for example, in the case of an 
antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Altematively, 
antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 
such that they specifically bind to receptors or antigens expressed on a selected cell sxuface, 
e.g., by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell 
surface receptors or antigens. The antisense nucleic acid molecules can also be delivered to 
cells using the vectors described herein. To achieve sufficient intracellular concentrations of 
antisense molecules, vector constructs in which the antisense nucleic acid molecule is placed 
imder the control of a strong pol II or pol IE promoter are preferred. 
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In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forais specific 
double-stranded hybrids with complementary RNA in which, contrary to the usual p-units, the 
strands run parallel to each other (Gaultier et al (1987) Nucleic Acids Res 15: 6625-6641). 
The antisense nucleic acid molecule can also comprise a 2'-o-methylribonucleotide (Inoue et 
al (19S7) Nucleic Acids Res 15: 6131-6148) or a chimeric RNA -DNA analogue (Lioue et al. 
(19S7) FEBS Lett 215: 327-330). 

Such modifications include, by way of nonlimiting example, modified bases, and 
nucleic acids whose sugar phosphate backbones are modified or derivatized. These 
modifications are carried out at least in part to enhance the chemical stabihty of the modified 
nucleic acid, such that they may be used, for example, as antisense binding nucleic acids in 
therapeutic applications in a subject. 

NOVX Ribozymes and PNA moieties 

In still another embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of cleaving 
a single-stranded nucleic acid, such as a mRNA, to which they have a complementary region. 
Thus, ribozymes (e.g. , hammerhead ribozymes (described in Haselhoff and Gerlach (1988) 
Nature 334:585-591)) can be used to catalytically cleave NOVX mRNA transcripts to thereby 
inhibit translation of NOVX mRNA. A ribozyme having specificity for a NOVX-encoding 
nucleic acid can be designed based upon the nucleotide sequence of a NOVX DNA disclosed 
herein (i.e., SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23 or 25). For example, a 
derivative of a Tetrahymena L-19 IVS RNA can be constructed in which the nucleotide 
sequence of the active site is complementary to the nucleotide sequence to be cleaved in a 
NOVX-encoding mRNA. See, e.g., Cech et al. U.S. Pat. No. 4,987,071; and Cech et al U.S. 
Pat. No. 5,1 16,742. Alternatively, NOVX mRNA can be used to select a catalytic RNA 
having a specific ribonuclease activity from a pool of RNA molecules. See, e.^., Bartel et al, 
(1993) Science 261:141 1-1418. 

Altematively, NOVX gene expression can be inhibited by targeting nucleotide 
sequences complementary to the regulatory region of the NOVX {e.g., the NOVX promoter 
and/or enhancers) to form triple heUcal structures that prevent transcription of the NOVX gene 
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in target cells. See generally, Helene. (1991) Anticancer Drug Des, 6: 569-84; Helene. et aL 
(1992) Ann, N, 7. Acad. Set. 660:27-36; and Maher (1992) Bioassays 14: 807-15. 

In various embodiments, the nucleic acids of NOVX can be modified at the base 
moiety, sugar moiety or phosphate backbone to improve, e,g., the stability, hybridization, or 
5 solubility of the molecule. For example, the deoxyribose phosphate backbone of the nucleic 
acids can be modified to generate peptide nucleic acids (see Hyrup et aL (1996) BioorgMed 
Chem 4: 5-23). As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic 
acid mimics, e.g., DNA mimics, in which the deoxyribose phosphate backbone is replaced by a 
pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 

10 backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA imder 
conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup et aL (1996) above; 
Perry-OXeefe et aL (1996) PNAS 93: 14670-675. 

PNAs of NOVX can be used in therapeutic and diagnostic applications. For example, 

15 PNAs can be used as antisense or antigene agents for sequence-specific modulation of gene 
expression by, e.g., inducing transcription or translation arrest or inhibiting replication. PNAs 
of NOVX can also be used, e.g, in the analysis of single base pair mutations in a gene by, e.g, , 
PNA directed PGR clamping; as artificial restriction enzymes when used in combination with 
other enzymes, e.g., SI nucleases (Hyrup B. (1996) above); or as probes or primers for DNA 

20 sequence and hybridization (Hyrup et aL (1996), above; Perry-O'Keefe (1996), above). 

In another embodiment, PNAs of NOVX can be modified, e.g., to enhance their 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
delivery known in the art. For example, PNA-DNA chimeras of NOVX can be generated that 

25 may combine the advmtageous properties of PNA and DNA. Such chimeras allow DNA 

recognition enzymes, e.g., RNase H and DNA polymerases, to interact with the DNA portion 
while the PNA portion would provide high binding affinity and specificity. PNA-DNA 
chimeras can be linked using linkers of appropriate lengths selected in terms of base stacking, 
number of bonds between the nucleobases, and orientation (Hyrup (1996) above). The 

30 synthesis of PNA-DNA chimeras can be performed as described in Hyrup (1996) above and 
Finn et aL (1996) Nucl Acids Res 24: 3357-63. For example, a DNA chain can be synthesized 
on a sohd support using standard phosphoramidite coupling chemistry, and modified 
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nucleoside analogs, e.g., 5 -(4-niethoxytrityl) amino-5'-deoxy-thymidine phosphoramidite, can 
be used between the PNA and the 5' end of DNA (Mag et al (1989) Nud Acid Res 17: 
5973-88). PNA monomers are then coupled in a stepwise manner to produce a chimeric 
molecule with a 5' PNA segment and a 3' DNA segment (Finn et al. (1996) above). 
5 Alternatively, chimeric molecules can be synthesized with a 5' DNA segment and a 3' PNA 
segment. Sco, 'Petersen et aL (1975) Bioorg Med Chem Lett 5: 1119-11124. 

In other embodiments, the oligonucleotide may include other appended groups such as 
peptides (e,g., for targeting host cell receptors in vivo), or agents facilitating transport across 
the cell membrane (see, e,g., Letsinger et al., 1989, Proc, Natl Acad. Sci. U.S.A. 

10 86:6553-6556; Lemaitre et al, 1987, Proc. Natl Acad. Sci. 84:648-652; PCT Pubhcation No. 
W088/09810) or the blood-brain barrier (see, e.g., PCT Publication No. W089/10134). hi 
addition, oligonucleotides can be modified with hybridization triggered cleavage agents (See, 
e.g., Krol et al., 1988, BioTechniques 6:958-976) or intercalating agents. (See, e.g.^ Zon, 1988, 
Pharm. Res. 5: 539-549). To this end, the oligonucleotide maybe conjugated to another 

15 molecule, e.g., a peptide, a hybridization triggered cross-linking agent, a transport agent, a 
hybridization-triggered cleavage agent, etc. 

NOVX Polypeptides 

A NOVX polypeptide of the invention includes the NOVX-like protein whose 
20 sequence is provided in SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24 or 26. The 
invention also includes a mutant or variant protehi any of whose residues may be changed 
from the corresponding residue shown in SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24 
or 26 while still encoding a protein that maintains its NOVX-like activities and physiological 
functions, or a functional fragment thereof In some embodiments, up to 20% or more of the 
25 residues may be so changed in the mutant or variant protein. In some embodiments, the 
NOVX polypeptide according to the invention is a mature polypeptide. 

In general, a NOVX -like variant that preserves NOVX-like function includes any 
variant in which residues at a particular position in the sequence have been substituted by other 
amino acids, and further include the possibility of inserting an additional residue or residues 
30 between two residues of the parent protein as well as the possibility of deleting one or more 
residues from the parent sequence. Any amino acid substitution, insertion, or deletion is 
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encompassed by the invention. In favorable circumstances, the substitution is a conservative 
substitution as defined above. 

One aspect of the invention pertains to isolated NOVX proteins, and biologically active 
portions thereof, or derivatives, fragments, analogs or homologs thereof Also provided are 
5 polypeptide fragments suitable for use as immunogens to raise anti-NOVX antibodies, hi one 
embodiment, native NOVX proteins can be isolated from cells or tissue sources by an 
appropriate purification scheme using standard protein purification techniques, hi another 
embodiment, NOVX proteins are produced by recombinant DNA techniques. Altemative to 
recombinant expression, a NOVX protein or polypeptide can be synthesized chemically using 

10 standard peptide synthesis techniques. 

An "isolated" or "purified" protein or biologically active portion thereof is substantially 
free of cellular material or other contaminating proteins from the cell or tissue source from 
which the NOVX protein is derived, or substantially free from chemical precursors or other 
chemicals when chemically synthesized. The language "substantially free of cellular material" 

15 includes preparations of NOVX protein in which the protein is separated from cellular 
components of the cells from which it is isolated or recombinantly produced, hi one 
embodiment, the language "substantially free of cellular material" includes preparations of 
NOVX protein having less than about 30% (by dry weight) of non-NOVX protein (also 
referred to herein as a "contaminating protein"), more preferably less than about 20% of 

20 non-NOVX protein, still more preferably less than about 10% of non-NOVX protein, and most 
preferably less than about 5% non-NOVX protein. When the NOVX protein or biologically 
active portion thereof is recombinantly produced, it is also preferably substantially free of 
culture medium, z.e., culture medium represents less than about 20%, more preferably less than 
about 10%, and most preferably less than about 5% of the volume of the protein preparation. 

25 The language "substantially free of chemical precursors or other chemicals" includes 

preparations of NOVX protein in which the protein is separated from chemical precursors or 
other chemicals that are involved in the synthesis of the protein, hi one embodiment, the 
language "substantially free of chemical precursors or other chemicals" includes preparations 
of NOVX protein having less than about 30%^ (by dry weight) of chemical precursors or 

30 non-NOVX chemicals, more preferably less than about 20% chemical precursors or 

non-NOVX chemicals, still more preferably less than about 10% chemical precursors or 
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non-NOVX chemicals, and most preferably less than about 5% chemical precursors or 
non-NOVX chemicals. 

Biologically active portions of a NOVX protein include peptides comprising amino 
acid sequences sufficiently homologous to or derived from the amino acid sequence of the 
5 NOVX protein, e.g., the amino acid sequence shown in SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 
18, 20, 22, 24 or 26 that include fewer amino acids than the full length NOVX proteins, and 
exhibit at least one activity of a NOVX protein. Typically, biologically active portions 
comprise a domain or motif with at least one activity of the NOVX protein. A biologically 
active portion of a NOVX protein can be a polypeptide which is, for example, 10, 25, 50, 100 

10 or more amino acids in length. 

A biologically active portion of a NOVX protein of the present invention may contain 
at least one of the above-identified domains conserved between the NOVX proteins, e.g. TSR 
modules. Moreover, other biologically active portions, in which other regions of the protein 
are deleted, can be prepared by recombinant techniques and evaluated for one or more of the 

15 functional activities of a native NOVX protein. 

In an embodiment, the NOVX protein has an amino acid sequence shown in SEQ ID 
NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24 or 26. In other embodiments, the NOVX protein 
is substantially homologous to SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24 or 26 and 
retains the functional activity of the protein of SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 

20 22, 24 or 26 yet differs in amino acid sequence due to natural allelic variation or mutagenesis, 
as described in detail below. Accordingly, in another embodiment, the NOVX protein is a 
protein that comprises an amino acid sequence at least about 45% homologous to the amino 
acid sequence of SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24 or 26 and retains the 
functional activity of the NOVX proteins of SEQ ED NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 

25 24 or 26. 

Determining homology between two or more sequence 

To determine the percent homology of two amino acid sequences or of two nucleic 
acids, the sequences are aUgned for optimal comparison purposes (e.g., gaps can be introduced 
30 in either of the sequences being compared for optimal alignment between the sequences). The 
amino acid residues or nucleotides at corresponding amino acid positions or nucleotide 
positions are then compared. When a position in the first sequence is occupied by the same 
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amino acid residue or nucleotide as the corresponding position in the second sequence, then 
the molecules are homologous at that position (i.e., as used herein amino acid or nucleic acid 
"homology" is equivalent to amino acid or nucleic acid "identity"). 

The nucleic acid sequence homology may be determined as the degree of identity 
5 between two sequences. The homology may be determined using computer programs known 
in the art, such as GAP software provided in the GCG program package. See, Needleman and 
Wunsch 1970 JMolBiol 48: 443-453. Using GCG GAP software with the following settings 
for nucleic acid sequence comparison: GAP creation penalty of 5.0 and GAP extension penalty 
of 0.3, the coding region of the analogous nucleic acid sequences referred to above exhibits a 
10 degree of identity preferably of at least 70%, 75%, 80%, 85%, 90%, 95%, 98%, or 99%, with 
the CDS (encoding) part oftheDNA sequence shown in SEQ ED NO: 1, 3, 5, 7, 9, 11, 13, 15, 
17, 19,21,23 or 25. 

The term "sequence identity" refers to the degree to which two polynucleotide or 
polypeptide sequences are identical on a residue-by-residue basis over a particular region of 

15 comparison. The term "percentage of sequence identity" is calculated by comparing two 
optimally aligned sequences over that region of comparison, determining the number of 
positions at which the identical nucleic acid base {e.g.. A, T, C, G, U, or I, in the case of 
nucleic acids) occurs in both sequences to yield the nxmiber of matched positions, dividing the 
number of matched positions by the total number of positions in the region of comparison {i.e., 

20 the window size), and multiplying the result by 100 to yield the percentage of sequence 
identity. The term "substantial identity" as used herein denotes a characteristic of a 
polynucleotide sequence, wherein the polynucleotide comprises a sequence that has at least 80 
percent sequence identity, preferably at least 85 percent identity and often 90 to 95 percent 
sequence identity, more usually at least 99 percent sequence identity as compared to a 

25 reference sequence over a comparison region. The term "percentage of positive residues" is 
calculated by comparing two optimally aligned sequences over that region of comparison, 
determining the number of positions at which the identical and conservative amino acid 
substitutions, as defined above, occur in both sequences to jdeld the number of matched 
positions, dividing the number of matched positions by the total number of positions in the 

30 region of comparison {i.e.y the window size), and multiplying the result by 100 to yield the 
percentage of positive residues. 
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Chimeric and fusion proteins 

The invention also provides NOVX chimeric or fusion proteins. As used herein, a 
NOVX "chimeric protein" or "fusion protein" comprises a NOVX polypeptide operatively 
linked to a non-NOVX polypeptide. An "NOVX polypeptide" refers to a polypeptide having 
5 an amino acid sequence corresponding to NOVX, whereas a "non-NOVX polypeptide" refers 
to a polypeptide having an amino acid sequence corresponding to a protein that is not 
substantially homologous to the NOVX protein, e,g., a protein that is different from the NOVX 
protein and that is derived from the same or a different organism. Within a NOVX fusion 
protein the NOVX polypeptide can correspond to all or a portion of a NOVX protein, hi one 
10 embodiment, a NOVX fusion protein comprises at least one biologically active portion of a 
NOVX protein, hi another embodiment, a NOVX fusion protein comprises at least two 
biologically active portions of a NOVX protein. Within the fusion protein, the term 
"operatively linked" is intended to indicate that the NOVX polypeptide and the non-NOVX 
m polypeptide are fused in-frame to each other. The non-NOVX polypeptide can be fused to the 
Ql5 N-terminus or C-terminus of the NOVX polypeptide. 

For example, in one embodiment a NOVX fusion protein comprises a NOVX 
O polypeptide operably linked to the extracellular domain of a second protein. Such fusion 
. proteins can be further utilized in screening assays for compounds that modulate NOVX 

activity (such assays are described in detail below), 
r 20 hi another embodiment, the fusion protein is a GST-NO VX fusion protein in which the 

: NOVX sequences are fiised to the C-terminus of the GST {i.e., glutathione S -transferase) 

' sequences. Such fusion proteins can facihtate the purification of recombinant NOVX. 

In another embodiment, the fusion protein is a NOVX-immunoglobulin fusion protein 
in which the NOVX sequences comprising one or more domains are fused to sequences 
25 derived from a member of the immunoglobulin protein family. The NOVX-immunoglobulin 
fusion proteins of the invention can be incorporated into pharmaceutical compositions and 
administered to a subject to inhibit an interaction between a NOVX ligand and a NOVX 
protein on the surface of a cell, to thereby suppress NOVX-mediated signal transduction in 
vivo. In one nonlimiting example, a contemplated NOVX ligand of the invention is the NOVX 
30 receptor. The NOVX-immunoglobulin fusion proteins can be used to affect the bioavailability 
of a NOVX cognate ligand. hihibition of the NOVX ligand/NOVX interaction may be useful 
therapeutically for both the treatment of proHferative and differentiative disorders, e,g,, cancer 
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as well as modulating (e.g,, promoting or inhibiting) cell survival, as well as acute and chronic 
inflammatory disorders and hyperplastic wound healing, e.g. hypertrophic scars and keloids. 
Moreover, the NOVX-immunoglobulin fusion proteins of the invention can be used as 
immunogens to produce anti-NOVX antibodies in a subject, to purify NOVX ligands, and in 
screening assays to identify molecules that inhibit the interaction of NOVX with a NOVX 
ligand. 

A NOVX chimeric or fusion protein of the invention can be produced by standard 
recombinant DNA techniques. For example, DNA fragments coding for the different 
polypeptide sequences are ligated together in-frame in accordance with conventional 
techniques, e.g., by employing blimt-ended or stagger-ended termini for ligation, restriction 
enzyme digestion to provide for appropriate termini, filling-in of cohesive ends as appropriate, 
alkaline phosphatase treatment to avoid undesirable joining, and enzymatic Hgation. In 
another embodiment, the fusion gene can be synthesized by conventional techniques including 
automated DNA synthesizers. Ahematively, PGR amplification of gene fragments can be 
carried out using anchor primers that give rise to complementary overhangs between two 
consecutive gene fragments that can subsequently be annealed and reamphfied to generate a 
chimeric gene sequence (see, for example, Ausubel et al. (eds.) Current Protocols in 
Molecular Biology, John Wiley & Sons, 1992). Moreover, many expression vectors are 
commercially available that already encode a ftision moiety {e.g., a GST polypeptide). A 
NOVX-encoding nucleic acid can be cloned into such an expression vector such that the fusion 
moiety is linked in-frame to the NOVX protein. 

NOVX agonists and antagonists 

The present invention also pertains to variants of the NOVX proteins that fixnction as 
either NOVX agonists (mimetics) or as NOVX antagonists. Variants of the NOVX protein 
can be generated by mutagenesis, e.g., discrete point mutation or truncation of the NOVX 
protein. An agonist of the NOVX protein can retain substantially the same, or a subset of, the 
biological activities of the naturally occurring form of the NOVX protein. An antagonist of 
the NOVX protein can inhibit one or more of the activities of the naturally occurring form of 
the NOVX protein by, for example, competitively binding to a downstream or upstream 
member of a cellular signaling cascade which includes the NOVX protein. Thus, specific 
biological effects can be ehcited by treatment with a variant of limited function. In one 
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embodiment, treatment of a subject with a variant having a subset of the biological activities of 
the naturally occurring form of the protein has fewer side effects in a subject relative to 
treatment with the naturally occurring form of the NOVX proteins. 

Variants of the NOVX protein that function as either NOVX agonists (mimetics) or as 

5 NOVX antagonists can be identified by screening combinatorial libraries of mutants, e.g., 

truncation mutants, of the NOVX protein for NOVX protein agonist or antagonist activity. In 
one embodiment, a variegated library of NOVX variants is generated by combinatorial 
mutagenesis at the nucleic acid level and is encoded by a variegated gene library. A variegated 
library of NOVX variants can be produced by, for example, enzymatically hgating a mixture of 

10 synthetic oligonucleotides into gene sequences such that a degenerate set of potential NOVX 
sequences is expressible as individual polypeptides, or ahematively, as a set of larger fusion 
proteins {e.g., for phage display) containing the set of NOVX sequences therein. There are a 
variety of methods which can be used to produce libraries of potential NOVX variants from a 
degenerate oligonucleotide sequence. Chemical synthesis of a degenerate gene sequence can 

15 be performed in an automatic DNA synthesizer, and the synthetic gene then ligated into an 
appropriate expression vector. Use of a degenerate set of genes allows for the provision, in 
one mixture, of all of the sequences encoding the desired set of potential NOVX sequences. 
Methods for synthesizing degenerate oligonucleotides are known in the art (see, e.g., Narang 
(1983) Tetrahedron 39:3; Itakura et al (1984) Annu Rev Biochem 53:323; Itakura et al. (1984) 

20 Science 198:1056; Ike etal (19S3) Nucl Acid Res 11:477. 

Polypeptide libraries 

In addition, libraries of fragments of the NOVX protein coding sequence can be used to 
generate a variegated population of NOVX fragments for screening and subsequent selection 

25 of variants of a NOVX protein. In one embodiment, a library of coding sequence fragments 
can be generated by treating a double stranded PGR fragment of a NOVX coding sequence 
with a nuclease under conditions wherein nicking occurs only about once per molecule, 
denaturing the double stranded DNA, renaturing the DNA to form double stranded DNA that 
can include sense/antisense pairs from different nicked products, removing single stranded 

30 portions from reformed duplexes by treatment with SI nuclease, and ligating the resulting 
fragment library into an expression vector. By this method, an expression library can be 
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derived which encodes N-terminal and internal fragments of various sizes of the NOVX 
protein. 

Several techniques are known in the art for screening gene products of combinatorial 
libraries made by point mutations or truncation, and for screening cDNA libraries for gene 
products having a selected property. Such techniques are adaptable for rapid screening of the 
gene libraries generated by the combinatorial mutagenesis of NOVX proteins. The most 
widely used techniques, which are amenable to high throughput analysis, for screening large 
gene libraries typically include cloning the gene library into replicable expression vectors, 
transforming appropriate cells with the resulting library of vectors, and expressing the 
combinatorial genes under conditions in which detection of a desired activity facilitates 
isolation of the vector encoding the gene whose product was detected. Recrusive ensemble 
mutagenesis (REM), a new technique that enhances the frequency of functional mutants in the 
libraries, can be used in combination with the screening assays to identify NOVX variants 
(Arkin and Yourvan (1992) PNAS 89:7811-7815; Delgrave et al (1993) Protein Engineering 
6:327-331). 

NOVX Antibodies 

Also included in the invention are antibodies to NOVX proteins, or fragments of 
NOVX proteins. The term "antibody" as used herein refers to immunoglobulin molecules and 
immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that 
contain an antigen binding site that specifically binds (immimoreacts with) an antigen. Such 
antibodies include, but are not hmited to, polyclonal, monoclonal, chimeric, single chain. Fab, 
Fab' and F(ab')2 fragments, and an Fab expression library. In general, an antibody molecule 
obtained from humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ 
from one another by the nature of the heavy chain present in the molecule. Certain classes 
have subclasses as well, such as Igd, IgGi, and others. Furthermore, in humans, the light 
chain may be a kappa chain or a lambda chain. Reference herein to antibodies includes a 
reference to all such classes, subclasses and types of human antibody species. 

An isolated NOVX-related protein of the invention may be intended to serve as an 
antigen, or a portion or fragment thereof, and additionally can be used as an immunogen to 
generate antibodies that immunospecifically bind the antigen, using standard techniques for 
polyclonal and monoclonal antibody preparation. The frill-length protein can be used or. 
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alternatively, the invention provides antigenic peptide fragments of the antigen for use as 
immimogens. An antigenic peptide fragment comprises at least 6 amino acid residues of the 
amino acid sequence of the full length protein, such as an amino acid sequence shown in from 
SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24 or 26, and encompasses an epitope 
5 thereof such that an antibody raised against the peptide forms a specific immune complex with 
the full length protein or with any fragment that contains the epitope. Preferably, the antigenic 
peptide comprises at least 10 amino acid residues, or at least 15 amino acid residues, or at least 
20 amino acid residues, or at least 30 amino acid residues. Preferred epitopes encompassed by 
the antigenic peptide are regions of the protein that are located on its surface; commonly these 
1 0 are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of NOVX-related protein that is located on the surface of the 
protein, e.g., a hydrophilic region. A hydrophobicity analysis of the himian NOVX-related 
protein sequence will indicate which regions of a NOVX-related protein are particularly 
15 hydrophiHc and, therefore, are likely to encode surface residues useful for targeting antibody 
production. As a means for targeting antibody production, hydropathy plots showing regions of 
hydrophilicity and hydrophobicity may be generated by any method well known in the art, 
including, for example, the Kyte Doolittle or the Hopp Woods methods, either with or without 
Fourier transformation. See, e.g., Hopp and Woods, 1981, Proc. Nat. Acad. Sci. USA 78: 3824- 
20 3828; Kyte and Doolittle 1982, J. MoL Biol 157: 105-142, each of which is incorporated 

herein by reference in its entirety. Antibodies that are specific for one or more domains within 
an antigenic protein, or derivatives, fragments, analogs or homologs thereof, are also provided 
herein. 

A protein of the uivention, or a derivative, fragment, analog, homolog or ortholog 
25 thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of polyclonal 
or monoclonal antibodies directed against a protein of the invention, or against derivatives, 
fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 
30 Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor Laboratory Press, Cold Spring 

Harbor, NY, incorporated herein by reference). Some of these antibodies are discussed below. 
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Polyclonal Antibodies 

For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 
goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
5 immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 
recombinantly expressed immunogenic protein. Furthermore, the protein may be conjugated 
to a second protein known to be immunogenic in the mammal being immunized. Examples of 
such immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum 

10 albumin, bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further 

include an adjuvant. Various adjuvants used to increase the immunological response include, 
but are not limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum 
hydroxide), surface active substances (e.g., lysolecithin, pluronic polyols, polyanions, peptides, 
oil emulsions, dinitrophenol, etc.), adjuvants usable in humans such as Bacille 

1 5 Calmette-Guerin and Corynebacterium parvum, or similar immimostimulatory agents. 
Additional examples of adjuvants which can be employed include MPL-TDM adjuvant 
(monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immvmogenic protein can be 
isolated from the mammal (e.g., from the blood) and fiirther purified by well known 

20 techniques, such as affinity chromatography using protein A or protein G, which provide 
primarily the IgG fraction of immune serum. Subsequently, or altematively, the specific 
antigen which is the target of the inmiimoglobulin sought, or an epitope thereof, may be 
immobilized on a column to purify the immune specific antibody by immunoaffinity 
chromatography. Purification of immunoglobulins is discussed, for example, by D. Wilkinson 

25 (The Scientist, pubhshed by The Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 
2000), pp. 25-28). 

Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as 
30 used herein, refers to a population of antibody molecules that contain only one molecular 
species of antibody molecule consisting of a unique light chain gene product and a imique 
heavy chain gene product. In particular, the complementarity determining regions (CDRs) of 
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the monoclonal antibody are identical in all the molecules of the population. MAbs thus 
contain an antigen binding site capable of immunoreacting with a particular epitope of the 
antigen characterized by a imique binding affinity for it. 

Monoclonal antibodies can be prepared using hybridoma methods, such as those 
5 described by Kohler and Milstein, Nature , 256:495 (1 975). In a hybridoma method, a mouse, 
hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
ehcit lymphocytes that produce or are capable of producing antibodies that will specifically 
bind to the immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. 

The immunizing agent will typically include the protein antigen, a fi-agment thereof or 

10 a fiasion protein thereof Generally, either peripheral blood lymphocytes are used if cells of 
human origin are desired, or spleen cells or lymph node cells are used if non-human 
mammalian sources are desired. The lymphocytes are then fused with an immortalized cell 
line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell 
(Coding, Monoclonal Antibodies: Principles and Practice , Academic Press, (1986) pp. 59- 

15 1 03). Immortalized cell lines are usually transformed mammalian cells, particularly myeloma 
cells of rodent, bovine and human origin. Usually, rat or mouse myeloma cell lines are 
employed. The hybridoma cells can be cultured in a suitable culture medium that preferably 
contains one or more substances that inhibit the growth or survival of the unfused, 
immortalized cells. For example, if the parental cells lack the enzyme hypoxanthine guanine 

20 phosphoribosyl transferase (HGPRT or HPRT), the culture medixmi for the hybridomas 
typically will include hypoxanthine, aminopterin, and thymidine ("HAT medium"), which 
substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high 
level expression of antibody by the selected antibody-producing cells, and are sensitive to a 

25 medium such as HAT medium. More preferred immortahzed cell lines are murine myeloma 
lines, which can be obtained, for instance, fi-om the Salk Institute Cell Distribution Center, San 
Diego, California and the American Type Culture Collection, Manassas, Virginia. Human 
myeloma and mouse-human heteromyeloma cell lines also have been described for the 
production of human monoclonal antibodies (Kozbor, J. Immunol., 133 :3001 (1984); Brodeur 

30 et aL, Monoclonal Antibody Production Techniques and Applications , Marcel Dekker, Inc., 
New York, (1987) pp. 51-63). 
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The culture medium in which the hybridoma cells are cultured can then be assayed for 
the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in 
the art. The binding affinity of the monoclonal antibody can, for example, be determined by 
the Scatchard analysis of Munson and Pollard, Anal. Biochem. , 107:220 (1980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 
are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by 
hmiting dilution procedures and grown by standard methods. Suitable culture media for this 
purpose include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown iv vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones can be isolated or purified fi-om 
the culture medi\im or ascites fluid by conventional immunoglobulin purification procedures 
such as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel 
electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of 
the invention can be readily isolated and sequenced using conventional procedures (e.g., by 
usmg ohgonucleotide probes that are capable of binding specifically to genes encoding the 
heavy and tight chains of murine antibodies). The hybridoma cells of the invention serve as a 
preferred source of such DNA. Once isolated, the DNA can be placed into expression vectors, 
which are then transfected into host cells such as simian COS cells, Chinese hamster ovary 
(CHO) cells, or myeloma cells that do not otherwise produce immunoglobulin protein, to 
obtain the synthesis of monoclonal antibodies in the recombinant host cells. The DNA also 
can be modified, for example, by substituting the coding sequence for human heavy and tight 
chain constant domains in place of the homologous murine sequences (U.S. Patent No. 
4,816,567; Morrison, Nature 368 , 812-13 (1994)) or by covalently joining to the 
immunoglobulin coding sequence all or part of the coding sequence for a non-immunoglobulin 
polypeptide. Such a non-immunoglobulin polypeptide can be substituted for the constant 
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domains of an antibody of the invention, or can be substituted for the variable domains of one 
antigen-combining site of an antibody of the invention to create a chimeric bivalent antibody. 

Humanized Antibodies 

5 The antibodies directed against the protein antigens of the invention can further 

comprise himianized antibodies or human antibodies. These antibodies are suitable for 
administration to humans without engendering an immune response by the human against the 
administered immunoglobulin. Humanized forms of antibodies are chimeric immimoglobuUns, 
immunoglobuhn chains or fragments thereof (such as Fv, Fab, Fab^ F(ab')2 or other antigen- 
ic binding subsequences of antibodies) that are principally comprised of the sequence of a human 
immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et aL, 
Nature. 321:522-525 (1986); Riechmann et al.. Nature . 332:323-327 (1988); Verhoeyen et al.. 
Science , 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 
15 corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by corresponding 
non-human residues. Humanized antibodies can also comprise residues which are found 
neither in the recipient antibody nor in the imported CDR or framework sequences. In general, 
the humanized antibody will comprise substantially all of at least one, and typically two, 
20 variable domains, in which all or substantially all of the CDR regions correspond to those of a 
non-human immunoglobulin and all or substantially all of the framework regions are those of a 
human immunoglobulin consensus sequence. The humanized antibody optimally also will 
comprise at least a portion of an immunoglobulin constant region (Fc), typically that of a 
human immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Op. 
25 Struct. Biol. 2:593-596 (1992)). 

Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, including the CDRs, arise from human 
30 genes. Such antibodies are termed "human antibodies", or "fully human antibodies" herein. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et al., 1983 hnmunol Today 4: 72) and the EBV hybridoma 
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technique to produce human monoclonal antibodies (see Cole, et aL, 1985 Li: MONOCLONAL 
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 
antibodies maybe utilized in the practice of the present invention and maybe produced by 
using human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or 

5 by transforming himian B-cells with Epstein Barr Virus in vitro (see Cole, et aL, 1 985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 
including phage display libraries (Hoogenboom and Winter, J. Mol. Biol. , 227:381 (1991); 
Marks et aL, J, Mol. BioL , 222:581 (1991)). Similarly, human antibodies can be made by 

10 introducing human immunoglobuHn loci into transgenic animals, e.g., mice in which the 
endogenous immimoglobulin genes have been partially or completely inactivated. Upon 
challenge, himian antibody production is observed, which closely resembles that seen in 
humans in all respects, including gene rearrangement, assembly, and antibody repertoire. This 
approach is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 

15 5,625,126; 5,633,425; 5,661,016, and in Marks et al. (Bio/Technology 10, 779-783 (1992)); 
Lonberg et al. (Nature 368 856-859 (1994)); Morrison ( Nature 368, 812-13 (1994)); Fishwild 
et ali Nature BiotechnoloRV 14, 845-51 (1996)); Neuberger (Nature Biotechnology 14, 826 
(1996)); and Lonberg and Huszar (Intem. Rev. Immunol. 13 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 

20 which are modified so as to produce fully himian antibodies rather than the animal's 
endogenous antibodies in response to challenge by an antigen. (See PCX publication 
WO94/02602). The endogenous genes encoding the heavy and hght immunoglobulin chains in 
the nonhuman host have been incapacitated, and active loci encoding human heavy and light 
chain immimoglobulins are inserted into the host's genome. The human genes are 

25 incorporated, for example, using yeast artificial chromosomes containing the requisite human 
DNA segments. An animal which provides all the desired modifications is then obtained as 
progeny by crossbreeding intermediate transgenic animals containing fewer than the full 
complement of the modifications. The preferred embodiment of such a nonhuman animal is a 
mouse, and is termed the Xenomouse™ as disclosed in PCT pubhcations WO 96/33735 and 

30 WO 96/34096. This animal produces B cells which secrete fully human immunoglobulins. 
The antibodies can be obtained directly fi:om the animal after immunization with an 
immunogen of interest, as, for example, a preparation of a polyclonal antibody, or alternatively 
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from immortalized B cells derived from the animal, such as hybridomas producing monoclonal 
antibodies. Additionally, the genes encoding the inamunoglobulins with human variable 
regions can be recovered and expressed to obtain the antibodies directly, or can be further 
modified to obtain analogs of antibodies such as, for example, single chain Fv molecules. 
An example of a method of producing a nonhuman host, exemplified as a mouse, 
lacking expression of an endogenous immunoglobuhn heavy chain is disclosed in U.S. Patent 
No. 5,939,598. It can be obtained by a method including deleting the J segment genes from at 
least one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of 
the locus and to prevent formation of a transcript of a rearranged immunoglobuhn heavy chain 
locus, the deletion being effected by a targeting vector containing a gene encoding a selectable 
marker; and producing from the embryonic stem cell a transgenic mouse whose somatic and 
germ cells contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed 
in U.S. Patent No. 5,916,771. It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, 
introducing an expression vector containing a nucleotide sequence encoding a hght chain into 
another mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell 
expresses an antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically 
relevant epitope on an immunogen, and a correlative method for selecting an antibody that 
binds immunospecifically to the relevant epitope with high affinity, are disclosed in PCX 
publication WO 99/53049. 

Fab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of 
single-chain antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent 
No. 4,946,778). In addition, methods can be adapted for the construction of Fab expression 
libraries (see e.g., Huse, et al., 1989 Science 246: 1275-1281) to allow rapid and effective 
identification of monoclonal Fab fragments with the desired specificity for a protein or 
derivatives, fi-agments, analogs or homologs thereof Antibody fragments that contain the 
idiotypes to a protein antigen may be produced by techniques known in the art including, but 
not limited to: (i) an F(ab')2 fragment produced by pepsin digestion of an antibody molecule; (ii) 
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an Fab fragment generated by reducing the disulfide bridges of an F(ab*)2 fragment; (iii) an Fab 
fragment generated by the treatment of the antibody molecule with papain and a reducing agent 
and (iv) Fv fragments. 

Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is 
any other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit. 

Methods for making bispecific antibodies are known in the art. Traditionally, the 
recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/hght-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature, 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and hght chains, these hybridomas (quadromas) produce 
a potential mixture often different antibody molecules, of which only one has the correct 
bispecific structure. The purification of the correct molecule is usually accomplished by 
affinity chromatography steps. Similar procedures are disclosed in WO 93/08829, published 
13 May 1993, and in Traunecker et al, 1991 EMBOJ,, 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 
combining sites) can be fused to immunoglobuUn constant domain sequences. The fusion 
preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part of 
the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant region 
(CHI) containing the site necessary for light-chain binding present in at least one of the 
fusions. DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the 
immunoglobulin Hght chain, are inserted into separate expression vectors, and are co- 
transfected into a suitable host organism. For further details of generating bispecific 
antibodies see, for example, Suresh et al.. Methods in Enzvmologv . 121:210 (1986). 

According to another approach described in WO 96/27011, the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which 
are recovered from recombinant cell culture. The preferred interface comprises at least a part 
of the CH3 region of an antibody constant domain. In this method, one or more small amino 
acid side chains from the interface of the first antibody molecule are replaced with larger side 
chains (e.g. tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the 
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large side chain(s) are created on the interface of the second antibody molecule by replacing 
large amino acid side chains with smaller ones (e.g. alanine or threonine). This provides a 
mechanism for increasing the yield of the heterodimer over other unwanted end-products such 
as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments 
(e.g. F(ab')2 bispecific antibodies). Techniques for generating bispecific antibodies from 
antibody fragments have been described in the literature. For example, bispecific antibodies 
can be prepared using chemical linkage. Brennan et al., Science 229:81 (1985) describe a 
procedure wherein intact antibodies are proteolytically cleaved to generate F(ab')2 fragments. 
These fragments are reduced in the presence of the dithiol complexing agent sodium arsenite 
to Stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab' 
fragments generated are then converted to thionifrobenzoate (TNB) derivatives. One of the 
Fab'-TNB derivatives is then reconverted to the Fab '-thiol by reduction with 
mercaptoethylamine and is mixed with an equimolar amount of the other Fab'-TNB derivative 
to form the bispecific antibody. The bispecific antibodies produced can be used as agents for 
the selective immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 
coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) 
describe the production of a frilly humanized bispecific antibody F(ab')2 molecule. Each Fab' 
fragment was separately secreted from E. coli and subjected to directed chemical coupling in 
vitro to form the bispecific antibody. The bispecific antibody thus formed was able to bind to 
cells overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic 
activity of human cytotoxic lymphocytes against human breast tumor targets. 

Various techniques for making and isolating bispecific antibody fragments directly 
from recombinant cell culture have also been described. For example, bispecific antibodies 
have been produced using leucine zippers. Kostelny et al., J. hnmunol. 148(5):1547-1553 
(1992). The leucine zipper peptides from the Fos and Jim proteins were linked to the Fab' 
portions of two different antibodies by gene fiision. The antibody homodimers were reduced 
at the hinge region to form monomers and then re-oxidized to form the antibody heterodimers. 
This method can also be utilized for the production of antibody homodimers. The "diabody" 
technology described by HoUinger et al., Proc. Nati. Acad. Sci. USA 90:6444-6448 (1993) has 
provided an alternative mechanism for making bispecific antibody fragments. The fragments 
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comprise a heavy-chain variable domain (Vr) connected to a light-chain variable domain (Vl) 
by a linker which is too short to allow pairing between the two domains on the same chain. 
Accordingly, the Vr and Vl domains of one fragment are forced to pair with the 
complementary Vl and Vh domains of another fragment, thereby forming two antigen-binding 
sites. Another strategy for making bispecific antibody fragments by the use of single-chain Fv 
(sFv) dimers h^ also been reported. See, Gmber et aL, J. hnmunol. 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared. Tutt et al., J. Immunol 147:60 (1991). 

Exemplary bispecific antibodies can bind to two different epitopes, at least one of 
which originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm of 
an immunoglobulin molecule can be combined with an arm which binds to a triggering 
molecule on a leukocyte such as a T-cell receptor molecule (e.g. CD2, CDS, CD28, or B7), or 
Fc receptors for IgG (FcyR), such as FcyRI (CD64), FcyRII (CD32) and FcyRIII (CD16) so as 
to focus cellular defense mechanisms to the cell expressing the particular antigen. Bispecific 
antibodies can also be used to direct cytotoxic agents to cells which express a particular 
antigen. These antibodies possess an antigen-binding arm and an arm which binds a cytotoxic 
agent or a radionuclide chelator, such as EOTUBE, DPTA, DOT A, or TETA. Another 
bispecific antibody of interest binds the protein antigen described herein and ftirther binds 
tissue factor (TF), 

Heteroconjugate Antibodies 

Heteroconjugate antibodies are also within the scope of the present invention. 
Heteroconjugate antibodies are composed of two covalently joined antibodies. Such 
antibodies have, for example, been proposed to target immune system cells to unwanted cells 
(U.S. Patent No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 
92/200373; EP 03089). It is contemplated that the antibodies can be prepared in vitro using 
known methods in synthetic protein chemistry, including those involving crosslinking agents. 
For example, immimotoxins can be constructed using a disulfide exchange reaction or by 
forming a thioether bond. Examples of suitable reagents for this purpose include iminothiolate 
and methyl-4-mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 
4,676,980. 

Effector Function Engineering 
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It can be desirable to modify the antibody of the invention with respect to effector 
function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer. For 
example, cysteine residue(s) can be introduced into the Fc region, thereby allowing interchain 
disulfide bond formation in this region. The homodimeric antibody thus generated can have 
improved internalization capabiUty and/or increased complement-mediated cell killing and 
antibody-dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1191- 
1195 (1992) and Shopes, J. hnmunoL, 148: 2918-2922 (1992). Homodimeric antibodies with 
enhanced anti-tumor activity can also be prepared using heterobifimctional cross-linkers as 
described in Wolff et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody 
can be engineered that has dual Fc regions and can thereby have enhanced complement lysis 
and ADCC capabilities. See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 



Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated to 
a cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active toxin 
of bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive isotope (i.e., 
a radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have been 
described above. Enzymatically active toxins and fragments thereof that can be used include 
diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from 
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPn, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinahs inhibitor, gelonin, 
mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 
radionuchdes are available for the production of radioconjugated antibodies. Examples 
include ^^^Bi, ^^^I, ^^^hi, ^°Y, and ^^^Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional 
protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP), 
iminothiolane (IT), bifimctional derivatives of imidoesters (such as dimethyl adipimidate 
HCL), active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis- 
azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives 
(such as bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene 2,6- 
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diisocyanate), and bis-active fluorine compounds (such as l,5-difluoro-2,4-dinitrobenzene). 
For example, a ricin immunotoxin can be prepared as described in Vitetta et al., Science, 238: 
1098 (1987). Carbon-14-labeled l-isothiocyanatobenzyl-3-methyldiethylene 
triaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent for conjugation of 
radionucleotide to the antibody. See W094/1 1026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utihzation in tumor pretargeting wherein the antibody-receptor conjugate is 
administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 
conjugated to a cytotoxic agent. 

NOVX Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression vectors, 
containing a nucleic acid encoding a NOVX protein, or derivatives, fragments, analogs or 
homologs thereof As used herein, the term "vector" refers to a nucleic acid molecule capable 
of transporting another nucleic acid to which it has been linked. One type of vector is a 
"plasmid", which refers to a circular double stranded DNA loop into which additional DNA 
segments can be ligated. Another type of vector is a viral vector, wherein additional DNA 
segments can be ligated into the viral genome. Certam vectors are capable of autonomous 
replication in a host cell into which they are introduced (e.g., bacterial vectors having a 
bacterial origin of replication and episomal mammalian vectors). Other vectors (e.g., 
non-episomal mammalian vectors) are integrated into the genome of a host cell upon 
introduction into the host cell, and thereby are replicated along with the host genome. 
Moreover, certain vectors are capable of directing the expression of genes to which they are 
operatively-linked. Such vectors are referred to herein as "expression vectors". In general, 
expression vectors of utility in recombinant DNA techniques are often in the form of plasmids. 
In the present specification, "plasmid" and "vector" can be used interchangeably as the plasmid 
is the most commonly used form of vector. However, the invention is intended to include such 
other forms of expression vectors, such as viral vectors (e.g., replication defective retroviruses, 
adenoviruses and adeno-associated viruses), which serve equivalent fimctions. 

The recombinant expression vectors of the invention comprise a nucleic acid of the 
invention in a form suitable for expression of the nucleic acid in a host cell, which means that 
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the recombinant expression vectors include one or more regulatory sequences, selected on the 
basis of the host cells to be used for expression, that is operatively-linked to the nucleic acid 
sequence to be expressed. Within a recombinant expression vector, "operably-linked" is 
intended to mean that the nucleotide sequence of interest is linked to the regulatory 
5 sequence(s) in a manner that allows for expression of the nucleotide sequence (e.g., in an in 
vitro transcription/translation system or in a host cell when the vector is introduced into the 
host cell). 

The term "regulatory sequence" is intended to includes promoters, enhancers and other 
expression control elements (e.g., polyadenylation signals). Such regulatory sequences are 

10 described, for example, in Goeddel, Gene Expression Technology: Methods in 

Enzymology 185, Academic Press, San Diego, Calif. (1990). Regulatory sequences include 
those that direct constitutive expression of a nucleotide sequence in many types of host cell 
and those that direct expression of the nucleotide sequence only in certain host cells (e.g., 
tissue-specific regulatory sequences). It will be appreciated by those skilled in the art that the 

15 design of the expression vector can depend on such factors as the choice of the host cell to be 
transformed, the level of expression of protein desired, etc. The expression vectors of the 
invention can be introduced into host cells to thereby produce proteins or peptides, including 
fusion proteins or peptides, encoded by nucleic acids as described herein (e.g., NOVX 
proteins, mutant forms of NOVX proteins, fusion proteins, etc.). 

20 The recombinant expression vectors of the invention can be designed for expression of 

NOVX proteins in prokaryotic or eukaryotic cells. For example, NOVX proteins can be 
expressed in bacterial cells such as Escherichia coli, insect cells (using baculovims expression 
vectors) yeast cells or mammalian cells. Suitable host cells are discussed further in Goeddel, 
Gene Expression Technology: Methods in Enzymology 185, Academic Press, San 

25 Diego, Calif. (1990). Alternatively, the recombinant expression vector can be transcribed and 
translated in vitro, for example using T7 promoter regulatory sequences and T7 polymerase. 

Expression of proteins in prokaryotes is most often carried out in Escherichia coli with 
vectors containing constitutive or inducible promoters directing the expression of either fusion 
or non-fusion proteins. Fusion vectors add a number of amino acids to a protein encoded 

30 therein, usually to the amino terminus of the recombinant protein. Such fusion vectors 
typically serve three purposes: (/) to increase expression of recombinant protein; (ii) to 
increase the solubility of the recombinant protein; and (Hi) to aid in the purification of the 
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recombinant protein by acting as a ligand in affinity purification. Often, in fiision expression 
vectors, a proteolytic cleavage site is introduced at the junction of the fusion moiety and the 
recombinant protein to enable separation of the recombinant protein from the fusion moiety 
subsequent to purification of the fusion protein. Such enzymes, and their cognate recognition 
5 sequences, include Factor Xa, thrombin and enterokinase. Typical fusion expression vectors 
include pGEX (Pharmacia Biotech Lie; Smith and Johnson, 1988. Gene 67: 31-40), pMAL 
(New Englmid Biolabs, Beverly, Mass.) and pRIT5 (Pharmacia, Piscataway, N.J.) that fuse 
glutathione S-transferase (GST), maltose E binding protein, or protein A, respectively, to the 
target recombinant protein. 
1 0 Examples of suitable inducible non-fusion E, coli expression vectors include pTrc 

(Amrann et a/., (1988) Gene 69:301-315) and pET 1 Id (Studier et al. Gene Expression 
Technology: Methods in Enzymology 185, Academic Press, San Diego, Calif (1990) 
60-89). 

One strategy to maximize recombinant protein expression in coli is to express the 
1 5 protein in a host bacteria with an impaired capacity to proteolytically cleave the recombinant 
protein. See, e.g., Gottesman, Gene Expression Technology: Methods in Enzymology 
185, Academic Press, San Diego, Calif. (1990) 1 19-128. Another strategy is to alter the 
nucleic acid sequence of the nucleic acid to be inserted into an expression vector so that the 
individual codons for each amino acid are those preferentially utilized in E. coli {see, e.g., 
20 Wada, et aL, 1 992. Nucl Acids Res, 20: 2111-2118). Such alteration of nucleic acid sequences 
of the invention can be carried out by standard DNA synthesis techniques. 

In another embodiment, the NOVX expression vector is a yeast expression vector. 
Examples of vectors for expression in yeast Saccharomyces cerivisae include pYepSecl 
(Baldari, et aL, 1987. EMBO /. 6: 229-234), pMFa (Kurjan and Herskowitz, 1982. Cell 30: 
25 933-943), pJRY88 (Schultz et aL, 1987. Gene 54: 1 13-123), pYES2 (Invitrogen Corporation, 
San Diego, Calif.), and picZ (InVitrogen Corp, San Diego, Calif.). 

Altematively, NOVX can be expressed in insect cells using baculovirus expression 
vectors. Baculovirus vectors available for expression of proteins in cultured insect cells (e.g-., 
SF9 cells) include the pAc series (Smith, et aL, 1983. MoL CelL BioL 3: 2156-2165) and the 
30 pVL series (Lucklow and Summers, 1989. Virology 170: 31-39). 

In yet another embodiment, a nucleic acid of the invention is expressed in mammalian 
cells using a mammalian expression vector. Examples of mammalian expression vectors 
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include pCDM8 (Seed, 1987. Nature 329: 840) and pMT2PC (Kaufman, et al, 1987. EMBO 
J, 6: 187-195). When used in mammalian cells, the expression vector's control functions are 
often provided by viral regulatory elements. For example, commonly used promoters are 
derived from polyoma, adenovirus 2, cytomegalovirus, and simian virus 40. For other suitable 
5 expression systems for both prokaryotic and eukaryotic cells see, e,g,. Chapters 16 and 17 of 
Sambrook, et aL, Molecular Cloning: A Laboratory Manual. 2nd ed.. Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989. 

In another embodiment, the recombinant mammalian expression vector is capable of 
directing expression of the nucleic acid preferentially in a particular cell type {e.g., 

10 tissue-specific regulatory elements are used to express the nucleic acid). Tissue-specific 
regulatory elements are known in the art. Non-limiting examples of suitable tissue-specific 
promoters include the albumin promoter (liver-specific; Pinkert, et aL, 1987. Genes Dev. 1 : 
268-277), lymphoid-specific promoters (Calame and Eaton, 1988. Adv. Immunol 43: 
235-275), in particular promoters of T cell receptors (Winoto and Baltimore, 1989. EMBO J. 

15 8: 729-733) and immunoglobulins (Banerji, et al, 1983. Cell 33: 729-740; Queen and 
Baltimore, 1983. Cell 33: 741-748), neuron-specific promoters {e.g.^ the neurofilament 
promoter; Byrne and Ruddle, 1989. Proc. Natl Acad, ScL USA 86: 5473-5477), 
pancreas-specific promoters (Edlund, et al., 1985. Science 230: 912-916), and mammary 
gland-specific promoters (e.g., milk whey promoter; U.S. Pat. No, 4,873,316 and European 

20 Application Publication No. 264,166). Developmentally-regulated promoters are also 

encompassed, e.g^ the murine box promoters (Kessel and Gruss, 1990. Science 249: 374-379) 
and the a-fetoprotein promoter (Campes and Tilghman, 1989. Genes Dev. 3: 537-546). 

The invention further provides a recombinant expression vector comprising a DNA 
molecule of the invention cloned into the expression vector in an antisense orientation. That 

25 is, the DNA molecule is operatively-linked to a regulatory sequence in a manner that allows 

for expression (by transcription of the DNA molecule) of an RNA molecule that is antisense to 
NOVX mRNA. Regulatory sequences operatively linked to a nucleic acid cloned in the 
antisense orientation can be chosen that direct the continuous expression of the antisense RNA 
molecule in a variety of cell types, for instance viral promoters and/or enhancers, or regulatory 

30 sequences can be chosen that direct constitutive, tissue specific or cell type specific expression 
of antisense RNA. The antisense expression vector can be in the form of a recombinant 
plasmid, phagemid or attenuated virus in which antisense nucleic acids are produced under the 
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control of a high efficiency regulatory region, the activity of which can be determined by the 
cell type into which the vector is introduced. For a discussion of the regulation of gene 
expression using antisense genes see, e.g., Weintraub^ et aL, "Antisense RNA as a molecular 
tool for genetic analysis/' Reviews-Trends in Genetics^ Vol. 1(1) 1986. 
5 Another aspect of the invention pertains to host cells into which a recombinant 

expression vector of the invention has been introduced. The terms "host cell" and 
"recombinant host cell" are used interchangeably herein. It is understood that such terms refer 
not only to the particular subject cell but also to the progeny or potential progeny of such a 
cell. Because certain modifications may occur in succeeding generations due to either 

10 mutation or environmental influences, such progeny may not, in fact, be identical to the parent 
cell, but are still included within the scope of the term as used herein. 

A host cell cat! be any prokaryotic or eukaryotic cell. For example, NOVX protein can 
be expressed in bacterial cells such as E. coli^ insect cells, yeast or mammalian cells (such as 
human, Chinese hamster ovary cells (CHO) or COS cells). Other suitable host cells are known 

15 to those skilled in the art. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via conventional 
transformation or transfection techniques. As used herein, the terms "transformation" and 
"transfection" are intended to refer to a variety of art-recognized techniques for introducing 
foreign nucleic acid (e.g., DNA) into a host cell, including calcium phosphate or calcium 

20 chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, or electroporation. 
Suitable methods for transforming or transfecting host cells can be found in Sambrook, et aL 
(Molecular Cloning: A Laboratory Manual. 2nd ed.. Cold Spring Harbor Laboratory, 
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989), and other laboratory 
manuals. 

25 For stable transfection of mammalian cells, it is known that, depending upon the 

expression vector and transfection technique used, only a small fraction of cells may integrate 
the foreign DNA into their genome. In order to identify and select these integrants^, a gene that 
encodes a selectable marker (e.g., resistance to antibiotics) is generally introduced into the host 
cells along with the gene of interest. Various selectable markers include those that confer 

30 resistance to dmgs, such as G418, hygromycin and methotrexate. Nucleic acid encoding a 
selectable marker can be introduced into a host cell on the same vector as that encoding 
NOVX or can be introduced on a separate vector. Cells stably transfected with the introduced 
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nucleic acid can be identified by drag selection (e.g., cells that have incorporated the selectable 
marker gene will survive, while the other cells die). 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture, can 
be used to produce {i.e., express) NOVX protein. Accordingly, the invention further provides 
5 methods for producing NOVX protein using the host cells of the invention, hi one 
embodiment, the method comprises culturing the host cell of invention (into which a 
recombinant expression vector encoding NOVX protein has been introduced) in a suitable 
medium such that NOVX protein is produced. Li another embodiment, the method further 
comprises isolating NOVX protein from the medium or the host cell. 

10 

Transgenic NOVX Animals 

The host cells of the invention can also be used to produce non-human transgenic 
animals. For example, in one embodiment, a host cell of the invention is a fertilized oocyte or 
an embryonic stem cell into which NOVX protein-coding sequences have been introduced. 

15 Such host cells can then be used to create non-human transgenic animals in which exogenous 
NOVX sequences have been introduced into their genome or homologous recombinant 
animals in which endogenous NOVX sequences have been altered. Such animals are useful 
for studying the function and/or activity of NOVX protein and for identifying and/or 
evaluating modulators of NOVX protein activity. As used herein, a "transgenic animal" is a 

20 non-human animal, preferably a mammal, more preferably a rodent such as a rat or mouse, in 
which one or more of the cells of the animal includes a transgene. Other examples of 
transgenic animals include non-human primates, sheep, dogs, cows, goats, chickens, 
amphibians, etc. A transgene is exogenous DNA that is integrated into the genome of a cell 
from which a transgenic animal develops and that remains in the genome of the mature animal, 

25 thereby directing the expression of an encoded gene product in one or more cell types or 
tissues of the transgenic animal. As used herein, a "homologous recombinant animal" is a 
non-human animal, preferably a mammal, more preferably a mouse, in which an endogenous 
NOVX gene has been altered by homologous recombination between the endogenous gene and 
an exogenous DNA molecule introduced into a cell of the animal, e.g., an embryonic cell of 

30 the animal, prior to development of the animal. 

A transgenic animal of the invention can be created by introducing NOVX-encoding 
nucleic acid into the male pronuclei of a fertilized ooc5^e (e.g., by microinjection, retroviral 
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infection) and allowing the oocyte to develop in a pseudopregnant female foster animal. 
Sequences including SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23 or 25 can be 
introduced as a transgene into the genome of a non-human animal. Alternatively, a non- 
human homologue of the human NOVX gene, such as a mouse NOVX gene, can be isolated 
5 based on hybridization to the human NOVX cDNA (described further supra) and used as a 
transgene. Intronic sequences and polyadenylation signals can also be included in the 
transgene to increase the efficiency of expression of the transgene. A tissue-specific regulatory 
sequence(s) can be operably-linked to the NOVX transgene to direct expression of NOVX 
protein to particular cells. Methods for generating transgenic animals via embryo 
1 0 manipulation and microinjection, particularly animals such as mice, have become conventional 
in the art and are described, for example, in U.S. Patent Nos. 4,736,866; 4,870,009; and 
4,873,191; and Hogan, 1986. hi: Manipulating the Mouse Embryo, Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, N.Y. Similar methods are used for production of other 
transgenic animals. A transgenic founder animal can be identified based upon the presence of 
1 5 the NOVX transgene in its genome and/or expression of NOVX mRNA in tissues or cells of 
the animals. A transgenic founder animal can then be used to breed additional animals 
carrymg the transgene. Moreover, transgenic animals carrying a transgene-encoding NOVX 
protein can further be bred to other transgenic animals carrying other transgenes. 

To create a homologous recombinant animal, a vector is prepared which contains at 
20 least a portion of a NOVX gene into which a deletion, addition or substitution has been 

introduced to thereby alter, e.g., functionally disrupt, the NOVX gene. The NOVX gene can 
be ahuman gene {e.g., the DNA of SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23 or 25), 
but more preferably, is a non-human homologue of a human NOVX gene. For example, a 
mouse homologue of human NOVX gene of SEQ ID NO: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 
25 23 or 25 can be used to construct a homologous recombination vector suitable for altering an 
endogenous NOVX gene in the mouse genome. In one embodiment, the vector is designed 
such that, upon homologous recombination, the endogenous NOVX gene is functionally 
disrupted {i.e., no longer encodes a functional protein; also referred to as a "knock out" vector). 
Alternatively, the vector can be designed such that, upon homologous recombination, 
30 the endogenous NOVX gene is mutated or otherwise altered but still encodes functional 

protein (e.g., the upstiream regulatory region can be altered to thereby alter the expression of 
the endogenous NOVX protein), hi the homologous recombination vector, the altered portion 
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of the NOVX gene is flanked at its 5'- and 3'-termini by additional nucleic acid of the NOVX 
gene to allow for homologous recombination to occur between the exogenous NOVX gene 
carried by the vector and an endogenous NOVX gene in an embryonic stem cell. The 
additional flanking NOVX nucleic acid is of sufficient length for successful homologous 
recombination with the endogenous gene. Typically, several kilobases of flanking DNA (both 
at the 5'- and 3'-termini) are included in the vector. See, e.g., Thomas, et al, 1987. Cell 51: 
503 for a description of homologous recombination vectors. The vector is ten introduced into 
an embryonic stem cell line {e.g., by electroporation) and cells in which the introduced NOVX 
gene has homologously-recombined with the endogenous NOVX gene are selected. See, e.g., 
Li, et al, 1992. Ce// 69: 915. 

The selected cells are then injected into a blastocyst of an animal {e.g., a mouse) to 
form aggregation chimeras. See, e.g., Bradley, 1987. In: Teratocarcinomas and 
Embryonic Stem Cells: A Practical Approach, Robertson, ed. IRL, Oxford, pp. 1 13-152. 
A chimeric embryo can then be implanted into a suitable pseudopregnant female foster animal 
and the embryo brought to term. Progeny harboring the homologously-recombined DNA in 
their germ cells can be used to breed animals in which all cells of the animal contain the 
homologously-recombined DNA by germline transmission of the transgene. Methods for 
constructing homologous recombination vectors and homologous recombinant animals are 
described further in Bradley, 1991. Curr. Opin. Biotechnol. 2: 823-829; PCT hitemational 
Publication Nos.: WO 90/1 1354; WO 91/01 140; WO 92/0968; and WO 93/04169. 

In another embodiment, transgenic non-humans animals can be produced that contain 
selected systems that allow for regulated expression of the transgene. One example of such a 
system is the cre/loxP recombinase system of bacteriophage PI . For a description of the 
cre/loxP recombinase system. See, e.g., Lakso, et al, 1992. Proc. Natl Acad. Sci. USA 89: 
6232-6236. Another example of a recombinase system is the FLP recombinase system of 
Saccharomyces cerevisiae. See, O'Gorman, a/., 1991. 5'czence 251:1351-1355. Ifacre/loxP 
recombinase system is used to regulate expression of the transgene, animals containing 
transgenes encoding both the Cre recombinase and a selected protein are required. Such 
animals can be provided through the construction of "double" transgenic animals, e.g., by 
mating two transgenic animals, one containing a transgene encoding a selected protein and the 
other containing a transgene encoding a recombinase. 
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Clones of the non-human transgenic animals described herein can also be produced 
according to the methods described in Wilmut, et aL, 1997. Nature 385: 810-813. In brief, a 
cell (e.g,, a somatic cell) from the transgenic animal can be isolated and induced to exit the 
growth cycle and enter Go phase. The quiescent cell can then be fused, e.g., through the use of 
5 electrical pulses, to an enucleated oocyte from an animal of the same species from which the 
quiescent cell is isolated. The reconstructed oocyte is then cultured such that it develops to 
morula or blastocyte and then transferred to pseudopregnant female foster animal. The 
offspring borne of this female foster animal will be a clone of the animal from which the cell 
(e.g., the somatic cell) is isolated. 

10 

Pharmaceutical Compositions 

The NOVX nucleic acid molecules, NOVX proteins, and anti-NOVX antibodies (also 
referred to herein as "active compounds") of the invention, and derivatives, fragments, analogs 
and homologs thereof, can be incorporated into pharmaceutical compositions suitable for 

15 administration. Such compositions typically comprise the nucleic acid molecule, protein, or 
antibody and a pharmaceutically acceptable carrier. As used herein, "pharmaceutically 
acceptable carrier" is intended to include any and all solvents, dispersion media, coatings, 
antibacterial and antifungal agents, isotonic and absorption delaying agents, and the like, 
compatible with pharmaceutical administration. Suitable carriers are described in the most 

20 recent edition of Remington's Pharmaceutical Sciences, a standard reference text in the field, 
which is incorporated herein by reference. Preferred examples of such carriers or diluents 
include, but are not limited to, water, saline, finger's solutions, dextrose solution, and 5% 
human serum albumin. Liposomes and non-aqueous vehicles such as fixed oils may also be 
used. The use of such media and agents for pharmaceutically active substances is well known 

25 in the art. Except insofar as any conventional media or agent is incompatible with the active 
compound, use thereof in the compositions is contemplated. Supplementary active compounds 
can also be incorporated into the compositions. 

The antibodies disclosed herein can also be formulated as immunoliposomes. 
Liposomes containing the antibody are prepared by methods known in the art, such as 

30 described in Epstein et al., Proc. Natl. Acad. Sci. USA, 82: 3688 (1985); Hwang et al., Proc. 
Natl Acad. Sci. USA, 77: 4030 (1980); and U.S. Pat. Nos. 4,485,045 and 4,544,545. 
Liposomes with enhanced circulation time are disclosed in U.S. Patent No. 5,013,556. 
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Particularly useful liposomes can be generated by the reverse-phase evaporation 
method with a lipid composition comprising phosphatidylcholine, cholesterol, and PEG- 
derivatized phosphatidylethanolamine (PEG-PE). Liposomes are extruded through filters of 
defined pore size to yield liposomes with the desired diameter. Fab' fragments of the antibody 

5 of the present invention can be conjugated to the hposomes as described in Martin et al J. 
Biol. Chem., 257: 286-288 (1982) via a disulfide-interchange reaction. A chemotherapeutic 
agent (such as Doxorubicin) is optionally contained within the liposome. See Gabizon et al., J. 
National Cancer hist., 81(19): 1484 (1989). 

A pharmaceutical composition of the invention is formulated to be compatible with its 

10 intended route of administration. Examples of routes of administration include parenteral, e.g., 
intravenous, intradermal, subcutaneous, oral {e.g., inhalation), transdermal {i.e., topical), 
transmucosal, and rectal administration. Solutions or suspensions used for parenteral, 
intradermal, or subcutaneous application can include the following components: a sterile 
diluent such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, 

15 propylene glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or 

methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such 
as ethylenediaminetetraacetic acid (EDTA); buffers such as acetates, citrates or phosphates, 
and agents for the adjustment of tonicity such as sodiimi chloride or dextrose. The pH can be 
adjusted with acids or bases, such as hydrochloric acid or sodium hydroxide. The parenteral 

20 preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made of 
glass or plastic. 

Pharmaceutical compositions suitable for injectable use include sterile aqueous 
solutions (where water soluble) or dispersions and sterile powders for the extemporaneous 
preparation of sterile injectable solutions or dispersion. For intravenous administration, 

25 suitable carriers include physiological saline, bacteriostatic water, Cremophor EL (BASF, 
Parsippany, NJ.) or phosphate buffered saline (PBS). In all cases, the composition must be 
sterile and should be fluid to the extent that easy syringeability exists. It must be stable under 
the conditions of manufacture and storage and must be preserved against the contaminating 
action of microorganisms such as bacteria and fungi. The carrier can be a solvent or dispersion 

30 medium containing, for example, water, ethanol, polyol (for example, glycerol, propylene 

glycol, and liquid polyethylene glycol, and the like), and suitable mixtures thereof. The proper 
fluidity can be maintained, for example, by the use of a coating such as lecithin, by the 
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maintenance of the required particle size in the case of dispersion and by the use of surfactants. 
Prevention of the action of microorganisms can be achieved by various antibacterial and 
antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic acid, thimerosal, and 
the like. In many cases, it will be preferable to include isotonic agents, for example, sugars, 
polyalcohols such as manitol, sorbitol, sodium chloride in the composition. Prolonged 
absorption of the injectable compositions can be brought about by including in the 
composition an agent which delays absorption, for example, aluminum monostearate and 
gelatin. 

Sterile injectable solutions can be prepared by incorporating the active compound (e.g., 
a NOVX protein or anti-NOVX antibody) in the required amount in an appropriate solvent 
with one or a combination of ingredients enumerated above, as required, followed by filtered 
sterilization. Generally, dispersions are prepared by incorporating the active compound into a 
sterile vehicle that contains a basic dispersion medium and the required other ingredients fi-om 
those enumerated above. In the case of sterile powders for the preparation of sterile injectable 
solutions, methods of preparation are vacuum drying and freeze-drying that yields a powder of 
the active ingredient plus any additional desired ingredient from a previously sterile-filtered 
solution thereof 

Oral compositions generally include an inert diluent or an edible carrier. They can be 
enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 
administration, the active compound can be incorporated with excipients and used in the form 
of tablets, troches, or capsules. Oral compositions can also be prepared using a fluid carrier for 
use as a mouthwash, wherein the compound in the fluid carrier is applied orally and swished 
and expectorated or swallowed. Pharmaceutically compatible binding agents, and/or adjuvant 
materials can be included as part of the composition. The tablets, pills, capsules, troches and 
the like can contain any of the following ingredients, or compounds of a similar nature: a 
binder such as microcrystalline cellulose, gum tragacanth or gelatin; an excipient such as 
starch or lactose, a disintegrating agent such as alginic acid, Primogel, or com starch; a 
lubricant such as magnesium stearate or Sterotes; a gHdant such as colloidal silicon dioxide; a 
sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint, methyl 
sahcylate, or orange flavoring. 
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For administration by inhalation, the compounds are delivered in the form of an aerosol 
spray from pressured container or dispenser which contains a suitable propellant, e.g., a gas 
such as carbon dioxide, or a nebulizer. 

Systemic administration can also be by transmucosal or transdermal means. For 
transmucosal or transdermal administration, penetrants appropriate to the barrier to be 
permeated are used in the formulation. Such penetrants are generally known in the art, and 
include, for example, for transmucosal administration, detergents, bile salts, and fusidic acid 
derivatives. Transmucosal administration can be accomphshed through the use of nasal sprays 
or suppositories. For transdermal administration, the active compounds are formulated into 
ointments, salves, gels, or creams as generally known in the art. 

The compoimds can also be prepared in the form of suppositories (e.g., with 
conventional suppository bases such as cocoa butter and other glycerides) or retention enemas 
for rectal delivery. 

In one embodiment, the active compounds are prepared with carriers that will protect 
the compound against rapid elimination from the body, such as a controlled release 
formulation, including implants and microencapsulated delivery systems. Biodegradable, 
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 
polyglycoUc acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation of 
such formulations will be apparent to those skilled in the art. The materials can also be 
obtained commercially from Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal 
suspensions (including liposomes targeted to infected cells with monoclonal antibodies to viral 
antigens) can also be used as pharmaceutically acceptable carriers. These can be prepared 
according to methods known to those skilled in the art, for example, as described in U.S. 
Patent No. 4,522,811. 

It is especially advantageous to formulate oral or parenteral compositions in dosage 
unit form for ease of administration and uniformity of dosage. Dosage unit form as used 
herein refers to physically discrete units suited as unitary dosages for the subject to be treated; 
each unit containing a predetermined quantity of active compoimd calculated to produce the 
desired therapeutic effect in association with the required pharmaceutical carrier. The 
specification for the dosage unit forms of the invention are dictated by and directly dependent 
on the unique characteristics of the active compound and the particular therapeutic effect to be 
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achieved, and the hmitations inherent in the art of compounding such an active compound for 
the treatment of individuals. 

The nucleic acid molecules of the invention can be inserted into vectors and used as 
gene therapy vectors. Gene therapy vectors can be deUvered to a subject by, for example, 
intravenous injection, local administration (see, e.g., U.S. Patent No. 5,328,470) or by 
stereotactic injection {see, e.g., Chen, et al, 1994. Proc. Natl. Acad. Sci. USA 91: 3054-3057). 
The pharmaceutical preparation of the gene therapy vector can include the gene therapy vector 
in an acceptable diluent, or can comprise a slow release matrix in which the gene dehvery 
vehicle is imbedded. Alternatively, where the complete gene deUvery vector can be produced 
intact from recombinant cells, e.g., retroviral vectors, the pharmaceutical preparation can 
include one or more cells that produce the gene delivery system. 

Antibodies specifically binding a protein of the invention, as well as other molecules 
identified by the screening assays disclosed herein, can be administered for the treatment of 
various disorders in the form of pharmaceutical compositions. Principles and considerations 
involved in preparing such compositions, as well as guidance in the choice of components are 
provided, for example, in Remington : The Science And Practice Of Pharmacy 19th ed. 
(Alfonso R. Gennaro, et al., editors) Mack Pub. Co., Easton, Pa. : 1995; Drug Absorption 
Enhancement : Concepts, Possibilities, Limitations, And Trends, Harwood Academic 
Pubhshers, Langhome, Pa., 1994; and Peptide And Protein Drug Delivery (Advances In 
Parenteral Sciences, Vol. 4), 1991, M. Dekker, New York. If the antigenic protein is 
intracellular and whole antibodies are used as inhibitors, internalizing antibodies are preferred. 
However, liposomes can also be used to deliver the antibody, or an antibody fragment, into 
cells. Where antibody fragments are used, the smallest inhibitory fragment that specifically 
binds to the binding domain of the target protein is preferred. For example, based upon the 
variable-region sequences of an antibody, peptide molecules can be designed that retain the 
abiUty to bind the target protein sequence. Such peptides can be synthesized chemically and/or 
produced by recombinant DNA technology. See, e.g., Marasco et al, 1993 Proc. Natl. Acad. 
Sci. USA, 90: 7889-7893. The formulation herein can also contain more than one active 
compound as necessary for the particular indication being freated, preferably those with 
complementary activities that do not adversely affect each other. Alternatively, or in addition, 
the composition can comprise an agent that enhances its ftmction, such as, for example, a 
cytotoxic agent, cytokine, chemotherapeutic agent, or growth-inhibitory agent. Such 
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molecules are suitably present in combination in amounts that are effective for the purpose 
intended. The active ingredients can also be entrapped in microcapsules prepared, for 
example, by coacervation techniques or by interfacial polymerization, for example, 
hydroxymethylcellulose or gelatin-microcapsules and poly-(methylmethacrylate) 
5 microcapsules, respectively, in colloidal drug delivery systems (for example, liposomes, 
albumin microspheres, microemulsions, nano-particles, and nanocapsules) or in 
macroemulsions . 

The formulations to be used for iv vivo administration must be sterile. This is readily 
accomplished by filtration through sterile filtration membranes, 

10 Sustained-release preparations can be prepared. Suitable examples of sustained-release 

preparations include semipermeable matrices of solid hydrophobic polymers containing the 
antibody, which matrices are in the form of shaped articles, e.g., films, or microcapsules. 
Examples of sustained-release matrices include polyesters, hydrogels (for example, poly(2- 
hydroxyethyl-methacrylate), or poly(vinylalcohol)), polylactides (U.S. Pat. No. 3,773,919), 

15 copolymers of L-glutamic acid and y ethyl-L-glutamate, non-degradable ethylene- vinyl acetate, 
degradable lactic acid-glycolic acid copolymers such as the LUPRON DEPOT ™ (injectable 
microspheres composed of lactic acid-glycolic acid copolymer and leuprolide acetate), and 
poly-D-(-)-3-hydroxybutyric acid. While polymers such as ethylene-vinyl acetate and lactic 
acid-glycolic acid enable release of molecules for over 100 days, certain hydrogels release 

20 proteins for shorter time periods. 

The pharmaceutical compositions can be included in a container, pack, or dispenser 
together with instructions for administration. 

Screening and Detection Methods 

25 The isolated nucleic acid molecules of the invention can be used to express NOVX 

protein (e.g., via a recombinant expression vector in a host cell in gene therapy applications), 
to detect NOVX mRNA (e.g., in a biological sample) or a genetic lesion in a NOVX gene, and 
to modulate NOVX activity, as described fixrther, below. In addition, the NOVX proteins can 
be used to screen drugs or compounds that modulate the NOVX protein activity or expression 

30 as well as to treat disorders characterized by insufficient or excessive production of NOVX 
protein or production of NOVX protein forms that have decreased or aberrant activity 
compared to NOVX wild-type protein. In addition, the anti-NOVX antibodies of the invention 
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can be used to detect and isolate NOVX proteins and modulate NOVX activity. For example, 
NOVX activity includes growth and differentiation, antibody production, and tumor growth. 

The invention further pertains to novel agents identified by the screening assays 
described herein and uses thereof for treatments as described, supra. 

Screening Assays 

The invention provides a method (also referred to herein as a "screening assay") for 
identifying modulators, i.e., candidate or test compounds or agents (e.g., peptides, 
peptidomimetics, small molecules or other drugs) that bind to NOVX proteins or have a 
stimulatory or inhibitory effect on, e.g., NOVX protein expression or NOVX protein activity. 
The invention also includes compounds identified in the screening assays described herein. 

In one embodiment, the invention provides assays for screening candidate or test 
compovmds which bind to or modulate the activity of the membrane-bound form of a NOVX 
protein or polypeptide or biologically-active portion thereof. The test compounds of the 
invention can be obtained using any of the numerous approaches in combinatorial library 
methods known in the art, including: biological hbraries; spatially addressable parallel solid 
phase or solution phase libraries; synthetic library methods requiring deconvolution; the 
"one-bead one-compound" library method; and synthetic library methods using affinity 
chromatography selection. The biological library approach is limited to peptide libraries, 
while the other four approaches are applicable to peptide, non-peptide ohgomer or small 
molecule libraries of compounds. See, e.g.. Lam, 1991 . Anticancer Drug Design 12: 145. 

A "small molecule" as used herein, is meant to refer to a composition that has a 
molecular weight of less than about 5 kD and most preferably less than about 4 kD. Small 
molecules can be, e.g., nucleic acids, peptides, polypeptides, peptidomimetics, carbohydrates, 
lipids or other organic or inorganic molecules. Libraries of chemical and/or biological 
mixtures, such as fungal, bacterial, or algal extracts, are known in the art and can be screened 
with any of the assays of the invention. 

Examples of methods for the synthesis of molecular libraries can be found in the art, 
for example in: DeWitt, et al., 1993. Proc. Natl. Acad. Sci. U.S.A. 90: 6909; Erb, et al., 1994. 
Proc. Natl. Acad. Sci. U.S.A. 91: 11422; Zuckermann, et al, 1994. /. Med. Chem. 2,1: 2678; 
Cho, et al, 1993. Science 261: 1303; Carrell, et al, 1994. Angew. Chem. Int. Ed. Engl 33: 
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2059; Carell, et al, 1994. Angew, Chem. InL Ed. Engl 33: 2061; and Gallop, et al, 1994. J. 
Med. Chem. 37: 1233. 

Libraries of compounds maybe presented in solution (e.g., Houghten, 1992. 
Biotechniques 13: 412-421), or on beads (Lam, 1991. Nature 354: 82-84), on chips (Fodor, 
1993. Nature 364: 555-556), bacteria (Ladner, U.S. Patent No. 5,223,409), spores (Ladner, 
U.S. Patent 5,233,409), plasmids (Cull, et al, 1992. Proc. Natl. Acad. Set USA 89: 
1865-1869) or on phage (Scott and Smith, 1990. Science 249: 386-390; Devlin, 1990. Science 
249: 404-406; Cwirla, et aL, 1990, Proc. Natl. Acad. Set. U.S.A. 87: 6378-6382; Fehci, 1991. 
J. Mol Biol 222: 301-310; Ladner, U.S. Patent No. 5,233,409.). 

In one embodiment, an assay is a cell-based assay in which a cell which expresses a 
membrane-bound form of NOVX protein, or a biologically-active portion thereof, on the cell 
surface is contacted with a test compound and the ability of the test compound to bind to a 
NOVX protein determined. The cell, for example, can be of mammalian origin or a yeast cell. 
Determining the ability of the test compound to bind to the NOVX protein can be 
accomplished, for example, by coupling the test compound with a radioisotope or enzymatic 
label such that binding of the test compound to the NOVX protein or biologically-active 
portion thereof can be determined by detecting the labeled compound in a complex. For 
example, test compounds can be labeled with ^^^I, ^^S, ^"^C, or ^H, either directly or indirectly, 
and the radioisotope detected by direct counting of radioemission or by scintillation counting. 
Alternatively, test compounds can be enzymatically-labeled with, for example, horseradish 
peroxidase, alkaline phosphatase, or luciferase, and the enzymatic label detected by 
determination of conversion of an appropriate substrate to product. In one embodiment, the 
assay comprises contacting a cell which expresses a membrane-bound form of NOVX protein, 
or a biologically-active portion thereof, on the cell surface with a known compound which 
binds NOVX to form an assay mixture, contacting the assay mixture with a test compound, 
and determining the abihty of the test compound to interact with a NOVX protein, wherein 
determining the ability of the test compound to interact with a NOVX protein comprises 
determining the ability of the test compound to preferentially bind to NOVX protein or a 
biologically-active portion thereof as compared to the known compound. 

In another embodiment, an assay is a cell-based assay comprising contacting a cell 
expressing a membrane-bound form of NOVX protein, or a biologically-active portion thereof, 
on the cell surface with a test compound and determining the ability of the test compound to 
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modulate (e.g., stimulate or inhibit) the activity of the NOVX protein or biologically-active 
portion thereof. Determining the ability of the test compound to modulate the activity of 
NOVX or a biologically-active portion thereof can be accomplished, for example, by 
determining the ability of the NOVX protein to bind to or interact with a NOVX target 
5 molecule. As used herein, a "target molecule" is a molecule with which a NOVX protein 

binds or interacts in nature, for example, a molecule on the surface of a cell which expresses a 
NOVX interacting protein, a molecule on the surface of a second cell, a molecule in the 
extracellular milieu, a molecule associated with the internal surface of a cell membrane or a 
cytoplasmic molecule. A NOVX target molecule can be a non-NOVX molecule or a NOVX 

10 protein or polypeptide of the invention In one embodiment, a NOVX target molecule is a 
component of a signal transduction pathway that facilitates transduction of an extracellular 
signal (e,g. a signal generated by binding of a compound to a membrane-bound NOVX 
molecule) through the cell membrane and into the cell. The target, for example, can be a 
second intercellular protein that has catalytic activity or a protein that facilitates the association 

15 of downstream signaling molecules with NOVX. 

Determining the ability of the NOVX protein to bind to or interact with a NOVX target 
molecule can be accomplished by one of the methods described above for determining direct 
binding. In one embodiment, determining the ability of the NOVX protein to bind to or interact 
with a NOVX target molecule can be accomplished by determining the activity of the target 

20 molecule. For example, the activity of the target molecule c^ be determined by detecting 
induction of a cellular second messenger of the target (i.e. intracellular Ca , diacylglycerol, 
IP3, etc.), detecting catal3^ic/enzymatic activity of the target an appropriate substrate, detecting 
the induction of a reporter gene (comprising a NOVX-responsive regulatory element 
operatively linked to a nucleic acid encoding a detectable marker, e.g., luciferase), or detecting 

25 a cellular response, for example, cell survival, cellular differentiation, or cell proliferation. 

In yet another embodiment, an assay of the invention is a cell-free assay comprising 
contacting a NOVX protein or biologically- active portion thereof with a test compound and 
determining the ability of the test compound to bind to the NOVX protein or biologically- 
active portion thereof- Binding of the test compound to the NOVX protein can be determined 

30 either directly or indirectly as described above. In one such embodiment, the assay comprises 
contacting the NOVX protein or biologically-active portion thereof with a known compound 
which binds NOVX to form an assay mixture, contacting the assay mixture with a test 
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compound, and determining the ability of the test compound to interact with a NOVX protein, 
wherein determining the abihty of the test compound to interact with a NOVX protein 
comprises determining the ability of the test compound to preferentially bind to NOVX or 
biologically-active portion thereof as compared to the known compound. 
5 In still another embodiment, an assay is a cell-free assay comprising contacting NOVX 

protein or biologically-active portion thereof with a test compoxmd and determining the ability 
of the test compound to modulate {e.g. stimulate or inhibit) the activity of the NOVX protein 
or biologically-active portion thereof. Determining the ability of the test compound to 
modulate the activity of NOVX can be accomplished, for example, by determining the ability 

10 of the NOVX protein to bind to a NOVX target molecule by one of the methods described 

above for determining direct binding, hi an alternative embodiment, determining the ability of 
the test compound to modulate the activity of NOVX protein can be accomplished by 
determining the ability of the NOVX protein further modulate a NOVX target molecule. For 
example, the catalytic/enzymatic activity of the target molecule on an appropriate substrate can 

15 be determined as described above. 

hi yet another embodiment, the cell-free assay comprises contacting the NOVX protein 
or biologically-active portion thereof with a known compound which binds NOVX protein to 
form an assay mixture, contacting the assay mixture with a test compound, and determining 
the ability of the test compound to interact with a NOVX protein, wherein determining the 

20 ability of the test compound to interact with a NOVX protein comprises determining the ability 
of the NOVX protein to preferentially bind to or modulate the activity of a NOVX target 
molecule. 

The cell-free assays of the invention are amenable to use of both the soluble form or 
the membrane-bound form of NOVX protein, hi the case of cell-free assays comprising the 

25 membrane-bound form of NOVX protein, it maybe desirable to utilize a solubilizing agent 

such that the membrane-boimd form of NOVX protein is maintained in solution. Examples of 
such solubilizing agents include non-ionic detergents such as n-octylglucoside, 
n-dodecylglucoside, n-dodecylmaltoside, octanoyl-N-methylglucamide, 
decanoyl-N-methylglucamide, Triton® X-100, Triton® X-114, Thesit®, Isotridecypoly(ethylene 

30 glycol ether)n, N-dodecyl"N,N-dimethyl-3-ammonio-l -propane sulfonate, 
3-(3-cholamidopropyl) dimethylamminiol-1 -propane sulfonate (CHAPS), or 
3-(3-cholamidopropyl)dimethylamminiol-2-hydroxy-l-propane sulfonate (CHAPSO). 
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In more than one embodiment of the above assay methods of the invention, it may be 
desirable to immobilize either NO VX protein or its target molecule to facilitate separation of 
complexed from uncomplexed forms of one or both of the proteins, as well as to accommodate 
automation of the assay. Binding of a test compound to NOVX protein, or interaction of 
NOVX protein with a target molecule in the presence and absence of a candidate compound, 
can be accomplished in any vessel suitable for containing the reactants. Examples of such 
vessels include microtiter plates, test tubes, and micro-centrifuge tubes, hi one embodiment, a 
fusion protein can be provided that adds a domain that allows one or both of the proteins to be 
bound to a matrix. For example, GST-NOVX fusion proteins or GST-target fusion proteins 
can be adsorbed onto glutathione sepharose beads (Sigma Chemical, St. Louis, MO) or 
glutathione derivatized microtiter plates, that are then combined with the test compound or the 
test compound and either the non-adsorbed target protein or NOVX protein, and the mixture is 
incubated under conditions conducive to complex formation {e.g., at physiological conditions 
for salt and pH). Following incubation, the beads or microtiter plate wells are washed to 
remove any unbound components, the matrix immobiUzed in the case of beads, complex 
determined either directly or indirectly, for example, as described, supra. Alternatively, the 
complexes can be dissociated from the matrix, and the level of NOVX protein binding or 
activity determined using standard techniques. 

Other techniques for immobilizing proteins on matrices can also be used in the 
screening assays of the invention. For example, either the NOVX protein or its target 
molecule can be immobilized utilizing conjugation of biotin and streptavidin. Biotinylated 
NOVX protein or target molecules can be prepared from biotin-NHS (N-hydroxy-succinimide) 
using techniques well-known within the art (e.g., biotinylation kit. Pierce Chemicals, 
Rockford, 111.), and immobihzed in the wells of streptavidin-coated 96 well plates (Pierce 
Chemical). Alternatively, antibodies reactive with NOVX protein or target molecules, but 
which do not interfere with binding of the NOVX protein to its target molecule, can be 
derivatized to the wells of the plate, and unbound target or NOVX protein trapped in the wells 
by antibody conjugation. Methods for detecting such complexes, in addition to those 
described above for the GST-immobilized complexes, include immunodetection of complexes 
using antibodies reactive with the NOVX protein or target molecule, as well as enzyme-linked 
assays that rely on detecting an enzymatic activity associated with the NOVX protein or target 
molecule. 
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In another embodiment, modulators of NOVX protein expression are identified in a 
method wherein a cell is contacted with a candidate compound and the expression of NOVX 
mRNA or protein in the cell is determined. The level of expression of NOVX mRNA or 
protein in the presence of the candidate compound is compared to the level of expression of 
NOVX mRNA or protein in the absence of the candidate compound. The candidate compound 
can then be identified as a modulator of NOVX mRNA or protein expression based upon this 
comparison. For example, when expression of NOVX mRNA or protein is greater {i.e., 
statistically significantly greater) in the presence of the candidate compound than in its 
absence, the candidate compound is identified as a stimulator of NOVX mRNA or protein 
expression. Alternatively, when expression of NOVX mRNA or protein is less (statistically 
significantly less) in the presence of the candidate compound than in its absence, the candidate 
compound is identified as an inhibitor of NOVX mRNA or protein expression. The level of 
NOVX mRNA or protein expression in the cells can be determined by methods described 
herein for detecting NOVX mRNA or protein. 

In yet another aspect of the invention, the NOVX proteins can be used as "bait 
proteins" in a two-hybrid assay or three hybrid assay {see, e.g., U.S. Patent No. 5,283,317; 
Zervos, et al, 1993. Cell 72: 223-232; Madura, et al, 1993. J. Biol. Chem. 268: 12046-12054; 
Bartel, et al, 1993. Biotechniques 14: 920-924; Iwabuchi, et al, 1993. Oncogene 8: 
1693-1696; and Brent WO 94/10300), to identify other proteins that bind to or interact with 
NOVX ("NOVX-binding proteins" or "NOVX-bp") and modulate NOVX activity. Such 
NOVX-binding proteins are also likely to be involved in the propagation of signals by the 
NOVX proteins as, for example, upstream or downstream elements of the NOVX pathway. 

The two-hybrid system is based on the modular nature of most transcription factors, 
which consist of separable DNA-binding and activation domains. Briefly, the assay utilizes 
two different DNA constincts. In one construct, the gene that codes for NOVX is fiised to a 
gene encoding the DNA binding domain of a known transcription factor {e.g., GAL-4). In the 
other construct, a DNA sequence, firom a library of DNA sequences, that encodes an 
unidentified protein ("prey" or "sample") is fiised to a gene that codes for the activation 
domain of the known fi-anscription factor. If the "bait" and the "prey" proteins are able to 
interact, in vivo, forming a NOVX-dependent complex, the DNA-binding and activation 
domains of the transcription factor are brought into close proximity. This proximity allows 
transcription of a reporter gene {e.g., LacZ) that is operably linked to a transcriptional 
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regulatory site responsive to the transcription factor. Expression of the reporter gene can be 
detected and cell colonies containing the functional transcription factor can be isolated and 
used to obtain the cloned gene that encodes the protein which interacts with NOVX. 

The invention further pertains to novel agents identified by the aforementioned 
screening assays and uses thereof for treatments as described herein. 

Detection Assays 

Portions or fragments of the cDNA sequences identified herein (and the corresponding 
complete gene sequences) can be used in numerous ways as polynucleotide reagents. By way 
of example, and not of limitation, these sequences can be used to: (0 identify an individual 
from a minute biological sample (tissue typing); and (ii) aid in forensic identification of a 
biological sample. Some of these applications are described in the subsections, below. 

Tissue Typing 

The NOVX sequences of the invention can be used to identify individuals from minute 
biological samples. In this technique, an individual's genomic DNA is digested with one or 
more restriction enzymes, and probed on a Southern blot to yield unique bands for 
identification. The sequences of the invention are useful as additional DNA markers for RFLP 
("restriction fragment length polymorphisms," described in U.S. Patent No. 5,272,057). 

Furthermore, the sequences of the invention can be used to provide an alternative 
technique that determines the actual base-by-base DNA sequence of selected portions of an 
individual's genome. Thus, the NOVX sequences described herein can be used to prepare two 
PGR primers from the 5'- and 3 '-termini of the sequences. These primers can then be used to 
amplify an individual's DNA and subsequently sequence it. 

Panels of corresponding DNA sequences from individuals, prepared in this manner, 
can provide unique individual identifications, as each individual will have a unique set of such 
DNA sequences due to allehc differences. The sequences of the invention can be used to 
obtain such identification sequences from individuals and from tissue. The NOVX sequences 
of the invention uniquely represent portions of the hvtman genome. Allelic variation occurs to 
some degree in the coding regions of these sequences, and to a greater degree in the noncoding 
regions. It is estimated that allehc variation between individual humans occurs with a 
frequency of about once per each 500 bases. Much of the allehc variation is due to single 
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nucleotide polymorphisms (SNPs), which include restriction fragment length polymorphisms 
(RFLPs). 

Each of the sequences described herein can, to some degree, be used as a standard 
against which DNA from an individual can be compared for identification purposes. Because 
greater numbers of polymorphisms occur in the noncoding regions, fewer sequences are 
necessary to differentiate individuals. The noncoding sequences can comfortably provide 
positive individual identification with a panel of perhaps 10 to 1,000 primers that each yield a 
noncoding amplified sequence of 100 bases. If predicted coding sequences, such as those in 
SEQ ID NO: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23 or 25 are used, a more appropriate number 
of primers for positive individual identification would be 500-2,000. 

Predictive Medicine 

The invention also pertains to the field of predictive medicine in which diagnostic 
assays, prognostic assays, pharmacogenomics, and monitoring clinical trials are used for 
prognostic (predictive) purposes to thereby treat an individual prophylactically. Accordingly, 
one aspect of the invention relates to diagnostic assays for determining NOVX protein and/or 
nucleic acid expression as well as NOVX activity, in the context of a biological sample (e.g., 
blood, serum, cells, tissue) to thereby determine whether an individual is afflicted with a 
disease or disorder, or is at risk of developing a disorder, associated with aberrant NOVX 
expression or activity. Disorders associated with aberrant NOVX expression of activity 
include, for example, disorders of olfactory loss, e.g. trauma, HIV illness, neoplastic growth, 
and neurological disorders, e.g. Parkinson's disease and Alzheimer's disease. 

The invention also provides for prognostic (or predictive) assays for determining 
whether an individual is at risk of developing a disorder associated with NOVX protein, 
nucleic acid expression or activity. For example, mutations in a NOVX gene can be assayed in 
a biological sample. Such assays can be used for prognostic or predictive purpose to thereby 
prophylactically treat an individual prior to the onset of a disorder characterized by or 
associated with NOVX protein, nucleic acid expression, or biological activity. 

Another aspect of the invention provides methods for determining NOVX protein, 
nucleic acid expression or activity in an individual to thereby select appropriate therapeutic or 
prophylactic agents for that individual (referred to herein as "pharmacogenomics"), 
Pharmacogenomics allows for the selection of agents (e.g.^ drugs) for therapeutic or 
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prophylactic treatment of an individual based on the genotype of the individual (e.g., the 
genotype of the individual examined to determine the ability of the individual to respond to a 
particular agent.) 

Yet another aspect of the invention pertains to monitoring the influence of agents (e.g.^ 
drugs, compounds) on the expression or activity of NOVX in clinical trials. 

These and other agents are described in further detail in the following sections. 

Diagnostic Assays 

An exemplary method for detecting the presence or absence of NOVX in a biological 
sample involves obtaining a biological sample from a test subject and contacting the biological 
sample with a compound or an agent capable of detecting NOVX protein or nucleic acid (e.g., 
mRNA, genomic DNA) that encodes NOVX protein such that the presence of NOVX is 
detected in the biological sample. An agent for detecting NOVX mRNA or genomic DNA is a 
labeled nucleic acid probe capable of hybridizing to NOVX mRNA or genomic DNA. The 
nucleic acid probe can be, for example, a full-length NOVX nucleic acid, such as the nucleic 
acid of SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23 or 25, or a portion thereof, such as 
an oligonucleotide of at least 15, 30, 50, 100, 250 or 500 nucleotides in length and sufficient to 
specifically hybridize under stringent conditions to NOVX mRNA or genomic DNA. Other 
suitable probes for use in the diagnostic assays of the invention are described herein. 

One agent for detecting NOVX protein is an antibody capable of binding to NOVX 
protein, preferably an antibody with a detectable label. Antibodies directed against a protein of 
the invention may be used in methods known within the art relating to the localization and/or 
quantitation of the protein (e.g., for use in measuring levels of the protein within appropriate 
physiological samples, for use in diagnostic methods, for use in imaging the protein, and the 
like). In a given embodiment, antibodies against the proteins, or derivatives, fragments, 
analogs or homologs thereof, that contain the antigen binding domain, are utilized as 
pharmacologically-active compounds. 

An antibody specific for a protein of the invention can be used to isolate the protein by 
standard techniques, such as immimoaffinity chromatography or immunoprecipitation. Such 
an antibody can facilitate the purification of the natural protein antigen from cells and of 
recombinantly produced antigen expressed in host cells. Moreover, such an antibody can be 
used to detect the antigenic protein (e.g., in a cellular lysate or cell supernatant) in order to 
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evaluate the abundance and pattern of expression of the antigenic protein. Antibodies directed 
against the protein can be used diagnostically to monitor protein levels in tissue as part of a 
clinical testing procedure, e.g., to, for example, determine the efficacy of a given treatment 
regimen. Detection can be facilitated by coupling (i.e., physically linking) the antibody to a 
5 detectable substance. Examples of detectable substances include various enzymes, prosthetic 
groups, fluorescent materials, luminescent materials, bioluminescent materials, and radioactive 
materials. Examples of suitable enzymes include horseradish peroxidase, alkaline 
phosphatase, P-galactosidase, or acetylcholinesterase; examples of suitable prosthetic group 
complexes include streptavidin/biotin and avidin/biotin; examples of suitable fluorescent 
10 materials include umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine, 
dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example of a 
luminescent material includes limiinol; examples of bioluminescent materials include 
luciferase, luciferin, and aequorin, and examples of suitable radioactive material include ^^^I, 

15 Antibodies can be polyclonal, or more preferably, monoclonal. An intact antibody^ or a 

fragment thereof (e.g.. Fab or F(ab')2) can be used. The term "labeled", with regard to the 
probe or antibody, is intended to encompass direct labeling of the probe or antibody by 
coupling (Le,, physically linking) a detectable substance to the probe or antibody, as well as 
indirect labeling of the probe or antibody by reactivity with another reagent that is directly 

20 labeled. Examples of indirect labeling include detection of a primary antibody using a 

fluorescently-labeled secondary antibody and end-labeling of a DNA probe with biotin such 
that it can be detected with fluorescently-labeled streptavidin. The term "biological sample" is 
intended to include tissues, cells and biological fluids isolated from a subject, as well as 
tissues, cells and fluids present within a subject. That is, the detection method of the invention 

25 can be used to detect NOVX mRNA, protein, or genomic DNA in a biological sample in vitro 
as well as in vivo. For example, in vitro techniques for detection of NOVX mRNA include 
Northern hybridizations and in situ hybridizations. In vitro techniques for detection of NOVX 
protein include enzyme linked immunosorbent assays (ELISAs), Westem blots, 
immunoprecipitations, and immimofluorescence. In vitro techniques for detection of NOVX 

30 genomic DNA include Southern hybridizations. Furthermore, in vivo techniques for detection 
of NOVX protein include introducing into a subject a labeled anti-NOVX antibody. For 
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example, the antibody can be labeled with a radioactive marker whose presence and location in 
a subject can be detected by standard imaging techniques, 

hi one embodiment, the biological sample contains protein molecules from the test 
subject. Alternatively, the biological sample can contain mRNA molecules from the test 
subject or genomic DNA molecules from the test subject. A preferred biological sample is a 
peripheral blood leukocyte sample isolated by conventional means from a subject. 

hi one embodiment, the methods ftirther involve obtaining a control biological sample 
from a control subject, contacting the control sample with a compoimd or agent capable of 
detecting NOVX protein, mRNA, or genomic DNA, such that the presence of NOVX protein, 
mRNA or genomic DNA is detected in the biological sample, and comparing the presence of 
NOVX protein, mRNA or genomic DNA in the control sample with the presence of NOVX 
protein, mRNA or genomic DNA in the test sample. 

The invention also encompasses kits for detecting the presence of NOVX in a 
biological sample. For example, the kit can comprise: a labeled compound or agent capable of 
detecting NOVX protein or mRNA in a biological sample; means for determining the amount 
of NOVX in the sample; and means for comparing the amount of NOVX in the sample with a 
standard. The compound or agent can be packaged in a suitable container. The kit can further 
comprise instructions for using the kit to detect NOVX protein or nucleic acid. 

Prognostic Assays 

The diagnostic methods described herein can ftirthermore be utilized to identify 
subjects having or at risk of developing a disease or disorder associated with aberrant NOVX 
expression or activity. For example, the assays described herein, such as the preceding 
diagnostic assays or the following assays, can be utihzed to identify a subject having or at risk 
of developing a disorder associated with NOVX protein, nucleic acid expression or activity. 
Such disorders include for example, disorders of olfactory loss, e,g, trauma, HIV illness, 
neoplastic growth, and neurological disorders, e.g. Parkinson's disease and Alzheimer's 
disease. 

Altematively, the prognostic assays can be utilized to identify a subject having or at 
risk for developing a disease or disorder. Thus, the invention provides a method for 
identifying a disease or disorder associated with aberrant NOVX expression or activity in 
which a test sample is obtained from a subject and NOVX protein or nucleic acid (e,g.. 
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mRNA, genomic DNA) is detected, wherein the presence of NOVX protein or nucleic acid is 
diagnostic for a subject having or at risk of developing a disease or disorder associated with 
aberrant NOVX expression or activity. As used herein, a "test sample" refers to a biological 
sample obtained from a subject of interest. For example, a test sample can be a biological 
5 fluid (e.g., semm), cell sample, or tissue. 

Furthermore, the prognostic assays described herein can be used to determine whether 
a subject can be administered an agent (e,g,, em agonist, mitagonist, peptidomimetic, protein, 
peptide, nucleic acid, small molecule, or other drug candidate) to treat a disease or disorder 
associated with aberrant NOVX expression or activity. For example, such methods can be 

1 0 used to determine whether a subject can be effectively treated with an agent for a disorder. 
Thus, the invention provides methods for determining whether a subject can be effectively 
treated with an agent for a disorder associated with aberrant NOVX expression or activity in 
which a test sample is obtained and NOVX protein or nucleic acid is detected (e.g., wherein 
the presence of NOVX protein or nucleic acid is diagnostic for a subject that can be 

15 administered the agent to treat a disorder associated with aberrant NOVX expression or 
activity). 

The methods of the invention can also be used to detect genetic lesions in a NOVX 
gene, thereby determining if a subject with the lesioned gene is at risk for a disorder 
characterized by aberrant cell proliferation and/or differentiation, in various embodiments, the 

20 methods include detecting, in a sample of cells from the subject, the presence or absence of a 
genetic lesion characterized by at least one of an alteration affecting the integrity of a gene 
encoding a NOVX-protein, or the misexpression of the NOVX gene. For example, such 
genetic lesions can be detected by ascertaining the existence of at least one of: (/) a deletion of 
one or more nucleotides from a NOVX gene; (ii) an addition of one or more nucleotides to a 

25 NOVX gene; (Hi) a substitution of one or more nucleotides of a NOVX gene, (iv) a 

chromosomal rearrangement of a NOVX gene; (v) an alteration in the level of a messenger 
RNA transcript of a NOVX gene, (vi) aberrant modification of a NOVX gene, such as of the 
methylation pattern of the genomic DNA, (vii) the presence of a non-wild-type splicing pattern 
of a messenger RNA transcript of a NOVX gene, (viii) a non-wild-type level of a NOVX 

30 protein, (ix) allelic loss of a NOVX gene, and (x) inappropriate post-translational modification 
of a NOVX protein. As described herein, there are a large number of assay techniques known 
in the art which can be used for detecting lesions in a NOVX gene. A preferred biological 
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sample is a peripheral blood leukocyte sample isolated by conventional means from a subject. 
However, any biological sample containing nucleated cells may be used, including, for 
example, buccal mucosal cells. 

In certain embodiments, detection of the lesion involves the use of a probe/primer in a 
5 polymerase chain reaction (PGR) (see, e.g., U.S. Patent Nos. 4,683,195 and 4,683,202), such 
as anchor PGR or RAGE PGR, or, alternatively, in a ligation chain reaction (LGR) (see, e.g., 
Landegran, et al, 1988. Science 241: 1077-1080; and Nakazawa, et aL, 1994. Proa Natl 
Acad. Sci. USA 91 : 360-364), the latter of which can be particularly useful for detecting point 
mutations in the NOVX-gene (see, Abravaya, et aL, 1995. Nucl. Acids Res. 23: 675-682). This 

10 method can include the steps of collecting a sample of cells from a patient, isolating nucleic 
acid (e.g., genomic, mRNA or both) from the cells of the sample, contacting the nucleic acid 
sample with one or more primers that specifically hybridize to a NOVX gene under conditions 
such that hybridization and amplification of the NOVX gene (if present) occurs, and detecting 
the presence or absence of an amplification product, or detecting the size of the amplification 

15 product and comparing the length to a control sample. It is anticipated that PGR and/or LGR 
may be desirable to use as a preliminary amplification step in conjunction with any of the 
techniques used for detecting mutations described herein. 

Alternative amplification methods include: self sustained sequence replication (see, 
GuateUi, et aL, 1990. Proc. Natl Acad. Sci. USA 87: 1874-1878), transcriptional ampHfication 

20 system (^ee, Kwoh, et al, 1989. Proc. Natl. Acad. Sci. USA 86: 1173-1177); Qp Replicase 
(see, Lizardi, et al, 1988. BioTechnology 6: 1 197), or any other nucleic acid amplification 
method, followed by the detection of the amplified molecules using techniques well knovm to 
those of skill in the art. These detection schemes are especially useful for the detection of 
nucleic acid molecules if such molecules are present in very low numbers. 

25 In an alternative embodiment, mutations in a NOVX gene from a sample cell can be 

identified by alterations in restriction enzjroe cleavage pattems. For example, sample and 
control DNA is isolated, amplified (optionally), digested with one or more restriction 
endonucleases, and fragment length sizes are determined by gel electrophoresis and compared. 
Differences in fragment length sizes between sample and control DNA indicates mutations in 

30 the sample DNA. Moreover, the use of sequence specific ribozymes (see, e.g., U.S. Patent No, 
5,493,531) can be used to score for the presence of specific mutations by development or loss 
of a ribozyme cleavage site. 
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In other embodiments, genetic mutations in NOVX can be identified by hybridizing a 
sample and control nucleic acids, e.g., DNA or RNA, to high-density arrays containing 
himdreds or thousands of oligonucleotides probes. See, e,g,, Cronin, et aL, 1996. Human 
Mutation 7: 244-255; Kozal, et al, 1996. Nat. Med, 2: 753-759. For example, genetic 
5 mutations in NOVX can be identified in two dimensional arrays containing light-generated 
DNA probes as described in Cronin, et aL, supra. Briefly, a first hybridization array of probes 
can be used to scan through long stretches of DNA in a sample and control to identify b^e 
changes between the sequences by making linear arrays of sequential overlapping probes. This 
step allows the identification of point mutations. This is followed by a second hybridization 
10 array that allows the characterization of specific mutations by using smaller, specialized probe 
arrays complementary to all variants or mutations detected. Each mutation array is composed 
of parallel probe sets, one complementary to the wild-type gene and the other complementary 
to the mutant gene. 

In yet another embodiment, any of a variety of sequencing reactions known in the art 

15 can be used to directly sequence the NOVX gene and detect mutations by comparing the 
sequence of the sample NOVX with the corresponding wild-type (control) sequence. 
Examples of sequencing reactions include those based on techniques developed by Maxim and 
Gilbert, 1977. Proa. Natl Acad, Sci. USA 74: 560 or Sanger, 1977. Proc. Natl Acad, ScL USA 
74: 5463. It is also contemplated that any of a variety of automated sequencing procedures can 

20 be utihzed when performing the diagnostic assays {see, e.g., Naeve, et aL, 1995. Biotechniques 
19: 448), including sequencing by mass spectrometry (see, e.g., PCT International Publication 
No. WO 94/16101; Cohen, et aL, 1996. Adv. Chromatography 36: 127-162; and Griffin, et aL, 
1993, AppL Biochem. BiotechnoL 38: 147-159). 

Other methods for detecting mutations in the NOVX gene include methods in which 

25 protection from cleavage agents is used to detect mismatched bases in RNA/RNA or 

RNA/DNA heteroduplexes. See, e.g., Myers, et aL, 1985. Science 230: 1242. In general, the 
art technique of "mismatch cleavage" starts by providing heteroduplexes of formed by 
hybridizing (labeled) RNA or DNA containing the wild-type NOVX sequence with potentially 
mutant RNA or DNA obtained from a tissue sample. The double-stranded duplexes are treated 

30 with an agent that cleaves single-stranded regions of the duplex such as which will exist due to 
basepair mismatches between the control and sample strands. For instance, RNA/DNA 
duplexes can be treated with RNase and DNA/DNA hybrids treated with Si nuclease to 
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enzymatically digesting the mismatched regions. In other embodiments, either DNA/DNA or 
RNA/DNA duplexes can be treated with hydroxylamine or osminm tetroxide and with 
piperidine in order to digest mismatched regions. After digestion of the mismatched regions, 
the resulting material is then separated by size on denaturing polyacrylamide gels to determine 
5 the site of mutation. See, e.g.. Cotton, et al, 1988. Proc. Natl Acad. ScL USA 85: 4397; 

Saleeba, et al, 1992. Methods Enzymol 217: 286-295. hi an embodiment, the control DNA or 
RNA can be labeled for detection. 

Li still another embodiment, the mismatch cleavage reaction employs one or more 
proteins that recognize mismatched base pairs in double-stranded DNA (so called "DNA 

10 mismatch repair" enzymes) in defined systems for detecting and mapping point mutations in 
NOVX cDNAs obtained from samples of cells. For example, the mutY enzyme ofE. coli 
cleaves A at G/A mismatches and the thymidine DNA glycosylase from HeLa cells cleaves T 
at G/T mismatches. See, e.g., Hsu, et aL, 1994. Carcinogenesis 15: 1657-1662. According to 
an exemplary embodiment, a probe based on a NOVX sequence, e.g., a wild-type NOVX 

15 sequence, is hybridized to a cDNA or other DNA product from a test cell(s). The duplex is 
treated with a DNA mismatch repair enzyme, and the cleavage products, if any, can be 
detected from electrophoresis protocols or the like. See, e.g., U.S. Patent No. 5,459,039. 

In other embodiments, alterations in electrophoretic mobihty will be used to identify 
mutations in NOVX genes. For example, single strand conformation polymorphism (SSCP) 

20 may be used to detect differences in electrophoretic mobility between mutant and wild type 
nucleic acids. See, e.g., Orita, et aL, 1989. Proc. Natl. Acad. Sci. USA: 86: 2766; Cotton, 
1993. Mutat. Res. 285: 125-144; Hayashi, 1992. Genet, Anal. Tech. Appl. 9: 73-79. 
Single-stranded DNA fragments of sample and control NOVX nucleic acids will be denatured 
and allowed to renature. The secondary structure of single-stranded nucleic acids varies 

25 according to sequence, the resulting alteration in electrophoretic mobility enables the detection 
of even a single base change. The DNA fragments may be labeled or detected with labeled 
probes. The sensitivity of the assay may be enhanced by using RNA (rather than DNA), in 
which the secondary structure is more sensitive to a change in sequence. In one embodiment, 
the subject method utilizes heteroduplex analysis to separate double stranded heteroduplex 

30 molecules on the basis of changes in electrophoretic mobility. See, e.g.. Keen, et aL, 1991. 
Trends Genet. 7: 5. 
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In yet another embodiment, the movement of mutant or wild-type fragments in 
polyacrylamide gels containing a gradient of denaturant is assayed using denaturing gradient 
gel electrophoresis (DGGE). See. e.g„ Myers, et al, 1985. Nature 313: 495, When DGGE is 
used as the method of analysis, DNA will be modified to insure that it does not completely 
5 denature, for example by adding a GC clamp of approximately 40 bp of high-melting GC-rich 
DNA by PGR. In a further embodiment, a temperature gradient is used in place of a 
denaturing gradient to identify differences in the mobility of control and sample DNA. See, 
e.g., Rosenbaum andReissner, 1987, Biophys. Chem. 265: 12753. 

Examples of other techniques for detecting point mutations include, but are not hmited 

10 to, selective oligonucleotide hybridization, selective amphfication, or selective primer 
extension. For example, oligonucleotide primers may be prepared in which the known 
mutation is placed centrally and then hybridized to target DNA under conditions that permit 
hybridization only if a perfect match is found. See, e.g., Saiki, et al., 1986. Nature 324: 163; 
Saiki, et al, 1989. Proc, Natl. Acad. ScL USA 86: 6230. Such allele specific oligonucleotides 

15 are hybridized to PGR amplified target DNA or a number of different mutations when the 

ohgonucleotides are attached to the hybridizing membrane and hybridized with labeled target 
DNA. 

Alternatively, allele specific amplification technology that depends on selective PGR 
amplification maybe used in conjunction with the instant invention. Oligonucleotides used as 

20 primers for specific amplification may carry the mutation of interest in the center of the 

molecule (so that amplification depends on differential hybridization; see, e.g., Gibbs, et al., 
1989. NucL Acids Res. 17: 2437-2448) or at the extreme 3 -terminus of one primer where, 
under appropriate conditions, mismatch can prevent, or reduce polymerase extension (see, e.g., 
Prossner, 1993. Tibtech. 1 1: 238). In addition it may be desirable to introduce a novel 

25 restriction site in the region of the mutation to create cleavage-based detection. See, e.g., 
Gasparini, et al, 1992. Mol Cell Probes 6: 1. It is anticipated that in certain embodiments 
amphfication may also be performed using Taq ligase for amplification. See, e.g., Barany, 
1991. Proc. Natl. Acad. ScL USA 88: 189. In such cases, Ugation will occur only if there is a 
perfect match at the 3 -terminus of the 5' sequence, making it possible to detect the presence of 

30 a known mutation at a specific site by looking for the presence or absence of amplification. 
The methods described herein may be performed, for example, by utilizing 
pre-packaged diagnostic kits comprising at least one probe nucleic acid or antibody reagent 
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described herein, which maybe conveniently used, e,g,, in chnical settings to diagnose patients 
exhibiting symptoms or family history of a disease or illness involving a NOVX gene. 

Furthermore, any cell type or tissue, preferably peripheral blood leukocytes, in which 
NOVX is expressed maybe utilized in the prognostic assays described herein. However, any 
5 biological sample containing nucleated cells may be used, including, for example, buccal 
mucosal cells. 
Pharmacogenomics 

Agents, or modulators that have a stimulatory or inhibitory effect on NOVX activity 
(e,g,^ NOVX gene expression), as identified by a screening assay described herein can be 

10 administered to individuals to treat (prophylactically or therapeutically) disorders (e.g 

proliferative disorders, e.g. cancer and mastocytosis, immune disorders, hepatic disorders, e.g. 
cirrhosis, viral infections, e.g. ADDS and hepatitis, and disorders of the neuro-olfactory system 
e.g. trauma, surgery and/or neoplastic disorders). In conjunction with such treatment, the 
pharmacogenomics {i.e., the study of the relationship between an individual's genotype and 

15 that individuars response to a foreign compound or drug) of the individual may be considered. 
Differences in metabolism of therapeutics can lead to severe toxicity or therapeutic failure by 
altering the relation between dose and blood concentration of the pharmacologically active 
drug. Thus, the pharmacogenomics of the individual permits the selection of effective agents 
(e.g.^ drugs) for prophylactic or therapeutic treatments based on a consideration of the 

20 individual's genotype. Such pharmacogenomics can further be used to determine appropriate 
dosages and therapeutic regimens. Accordingly, the activity of NOVX protein, expression of 
NOVX nucleic acid, or mutation content of NOVX genes in an individual can be determined 
to thereby select appropriate agent(s) for therapeutic or prophylactic treatment of the 
individual. 

25 Pharmacogenomics deals with clinically significant hereditary variations in the 

response to drugs due to altered drug disposition and abnormal action in affected persons. See 
e.g., Eichelbaum, 1996. Clin. Exp. Pharmacol Physiol, 23: 983-985; Linder, 1997. Clin. 
Chem., 43: 254-266. In general, two types of pharmacogenetic conditions can be 
differentiated. Genetic conditions transmitted as a single factor altering the way drugs act on 

30 the body (altered drug action) or genetic conditions transmitted as single factors altering the 
way the body acts on drugs (altered drug metaboUsm). These pharmacogenetic conditions can 
occur either as rare defects or as polymorphisms. For example, glucose-6-phosphate 
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dehydrogenase (G6PD) deficiency is a common inherited enzymopathy in which the main 
clinical complication is hemolysis after ingestion of oxidant drugs (anti-malarials, 
sulfonamides, analgesics, nitrofurans) and consumption of fava beans. 

As an illustrative embodiment, the activity of drug metabolizing enzymes is a major 
5 determinant of both the intensity and duration of drug action. The discovery of genetic 
polymorphisms of drug metabolizing enzymes {e.g., N-acetyltransferase 2 (NAT 2) and 
cytochrome P450 enzymes CYP2D6 and CYP2C19) has provided an explanation as to why 
some patients do not obtain the expected dmg effects or show exaggerated drug response and 
serious toxicity after taking the standard and safe dose of a drag. These polymorphisms are 
10 expressed in two phenotypes in the population, the extensive metabohzer (EM) and poor 
metabolizer (PM). The prevalence of PM is different among different populations. For 
example, the gene coding for C YP2D6 is highly polymorphic and several mutations have been 
identified in PM, which all lead to the absence of fimctional CYP2D6. Poor metabolizers of 
O CYP2D6 and CYP2C19 quite frequently experience exaggerated drug response and side 
y 1 5 effects when they receive standard doses. If a metabolite is the active therapeutic moiety, PM 
5^ show no therapeutic response, as demonstrated for the analgesic eflfect of codeine mediated by 
3 its CYP2D6-fbrmed metabolite morphine. At the other extreme are the so called ultra-rapid 
metabolizers who do not respond to standard doses. Recently, the molecular basis of 
ultra-rapid metabolism has been identified to be due to CYP2D6 gene ampUfication. 
^ 20 Thus, the activity of NOVX protein, expression of NOVX nucleic acid, or mutation 

content of NOVX genes in an individual can be determined to thereby select appropriate 
agent(s) for therapeutic or prophylactic treatment of the individual, hi addition, 
pharmacogenetic studies can be used to apply genotyping of polymorphic alleles encoding 
drug-metabohzing enzymes to the identification of an individual's drag responsiveness 
25 phenotype. This knowledge, when applied to dosing or drag selection, can avoid adverse 

reactions or therapeutic failure and thus enhance therapeutic or prophylactic efficiency when 
treating a subject with a NOVX modulator, such as a modulator identified by one of the 
exemplary screening assays described herein. 

30 Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents {e,g., drags, compounds) on the expression or 
activity of NOVX {e.g., the ability to modulate aberrant cell proliferation) can be applied not 
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only in basic drug screening, but also in clinical trials. For example, the effectiveness of an 
agent determined by a screening assay as described herein to increase NOVX gene expression, 
protein levels, or upregulate NOVX activity, can be monitored in cHnical trails of subjects 
exhibiting decreased NOVX gene expression, protein levels, or downregulated NOVX activity. 
5 Altematively, the effectiveness of an agent determined by a screening assay to decrease NOVX 
gene expression, protein levels, or downregulate NOVX activity, can be monitored in clinical 
trails of subjects exhibiting increased NOVX gene expression, protein levels, or upregulated 
NOVX activity. In such cHnical trials, the expression or activity of NOVX and, preferably, 
other genes that have been imphcated in, for example, a cellular proliferation or immune 
10 disorder can be used as a "read out" or markers of the immune responsiveness of a particular 
cell. 

By way of example, and not of limitation, genes, including NOVX, that are modulated 
in cells by treatment with an agent (e.g,, compound, drug or small molecule) that modulates 
NOVX activity (e.g., identified in a screening assay as described herein) can be identified. 

15 Thus, to study the effect of agents on cellular proliferation disorders, for example, in a clinical 
trial, cells can be isolated and RNA prepared and analyzed for the levels of expression of 
NOVX and other genes implicated in the disorder. The levels of gene expression {le,, a gene 
expression pattern) can be quantified by Northem blot analysis or RT-PCR, as described 
herein, or altematively by measxning the amount of protein produced, by one of the methods as 

20 described herein, or by measuring the levels of activity of NOVX or other genes. In this 
manner, the gene expression pattem can serve as a marker, indicative of the physiological 
response of the cells to the agent. Accordingly, this response state may be determined before, 
and at various points during, treatment of the individual with the agent. 

In one embodiment, the invention provides a method for monitoring the effectiveness 

25 of treatment of a subject with an agent (e.g-., an agonist, antagonist, protein, peptide, 

peptidomimetic, nucleic acid, small molecule, or other drug candidate identified by the 
screening assays described herein) comprising the steps of (?) obtaining a pre-administration 
sample fi-om a subject prior to administration of the agent; (zz) detecting the level of expression 
of a NOVX protein, mRNA, or genomic DNA in the preadministration sample; (Hi) obtaining 

30 one or more post-administration samples firom the subject; (iv) detecting the level of 
expression or activity of the NOVX protein, mRNA, or genomic DNA in the 
post-administration samples; (v) comparing the level of expression or activity of the NOVX 
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protein, mRNA, or genomic DNA in the pre-administration sample with the NOVX protein, 
mRNA, or genomic DNA in the post administration sample or samples; and (vi) altering the 
administration of the agent to the subject accordingly. For example, increased administration 
of the agent may be desirable to increase the expression or activity of NOVX to higher levels 
5 than detected, Le., to increase the effectiveness of the agent. Altematively, decreased 

administration of the agent may be desirable to decrease expression or activity of NOVX to 
lower levels than detected, Le., to decrease the effectiveness of the agent. 
Methods of Treatment 

The invention provides for both prophylactic and therapeutic methods of treating a 
10 subject at risk of (or susceptible to) a disorder or having a disorder associated with aberrant 
NOVX expression or activity. Disorders associated with aberrant NOVX expression include, 
for example, proliferative disorders, e.g, cancer and mastocytosis, immune disorders, hepatic 
disorders, e.g. cirrhosis, viral infections, e,g. AIDS and hepatitis, and disorders of the neuro- 
olfactory system e,g. surgery and/or neoplastic disorders of olfactory loss, e.g. tramna, HIV 
_15 illness, neoplastic growth, and neurological disorders, e.g. Parkinson's disease and 
Alzheimer's disease. 

These methods of treatment will be discussed more fiilly, below. 

Disease and Disorders 

^ 20 Diseases and disorders that are characterized by increased (relative to a subject not 

suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that antagonize (z.e., reduce or inhibit) activity. Therapeutics that antagonize 
activity may be administered in a therapeutic or prophylactic manner. Therapeutics that may 
be utilized include, but are not limited to: (/) an aforementioned peptide, or analogs, 

25 derivatives, fragments or homologs thereof; (n) antibodies to an aforementioned peptide; (iii) 
nucleic acids encoding an aforementioned peptide; (iv) administration of antisense nucleic acid 
and nucleic acids that are "dysfunctional" (i.e., due to a heterologous insertion within the 
coding sequences of coding sequences to an aforementioned peptide) that are utilized to 
"knockout" endogenous function of an aforementioned peptide by homologous recombination 

30 (see, e.g, Capecchi, 1989. Science 244: 1288-1292); or (v) modulators ( i.e., inhibitors, 

agonists and antagonists, including additional peptide mimetic of the invention or antibodies 
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specific to a peptide of the invention) that alter the interaction between an aforementioned 
peptide and its binding partner. 

Diseases and disorders that are characterized by decreased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 

5 Therapeutics that increase (i.e., are agonists to) activity. Therapeutics that upregulate activity 
may be administered in a therapeutic or prophylactic manner. Therapeutics that may be 
utiUzed include, but are not limited to, an aforementioned peptide, or analogs, derivatives, 
fragments or homologs thereof; or an agonist that increases bioavailability. 

Increased or decreased levels can be readily detected by quantifying peptide and/or 

10 RNA, by obtaining a patient tissue sample (e.g., from biopsy tissue) and assaying it in vitro for 
RNA or peptide levels, structure and/or activity of the expressed peptides (or mRNAs of an 
aforementioned peptide). Methods that are well-knovra within the art include, but are not 
limited to, immimoassays (e.g., by Westem blot analysis, immunoprecipitation followed by 
sodium dodecyl sulfate (SDS) polyacrylamide gel electrophoresis, immunocytochemistry, etc.) 

15 and/or hybridization assays to detect expression of mRNAs (e.g.. Northern assays, dot blots, in 
situ hybridization, and the like). 

Prophylactic Methods 

In one aspect, the invention provides a method for preventing, in a subject, a disease or 
20 condition associated with an aberrant NOVX expression or activity, by administering to the 
subject an agent that modulates NOVX expression or at least one NOVX activity. Subjects at 
risk for a disease that is caused or contributed to by aberrant NOVX expression or activity can 
be identified by, for example, any or a combination of diagnostic or prognostic assays as 
described herein. Administration of a prophylactic agent can occur prior to the manifestation 
25 of symptoms characteristic of the NOVX aberrancy, such that a disease or disorder is 

prevented or, alternatively, delayed in its progression. Depending upon the type of NOVX 
aberrancy, for example, a NOVX agonist or NOVX antagonist agent can be used for treating 
the subject. The appropriate agent can be determined based on screening assays described 
herein. The prophylactic methods of the invention are further discussed in the following 
30 subsections. 

Therapeutic Methods 
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Another aspect of the invention pertains to methods of modulating NOVX expression 
or activity for therapeutic purposes. The modulatory method of the invention involves 
contacting a cell with an agent that modulates one or more of the activities of NOVX protein 
activity associated with the cell. An agent that modulates NOVX protein activity can be an 
5 agent as described herein, such as a nucleic acid or a protein, a naturally-occurring cognate 
ligand of a NOVX protein, a peptide, a NOVX peptidomimetic, or other small molecule. In 
one embodiment, the agent stimulates one or more NOVX protein activity. Examples of such 
stimulatory agents include active NOVX protein and a nucleic acid molecule encoding NOVX 
that has been introduced into the cell. In another embodiment, the agent inhibits one or more 

10 NOVX protein activity. Examples of such inhibitory agents include antisense NOVX nucleic 
acid molecules and anti-NOVX antibodies. These modulatory methods can be performed in 
vitro (e.g,y by culturing the cell with the agent) or, alternatively, in vivo (eg., by administering 
the agent to a subject). As such, the invention provides methods of treating an individual 
afflicted with a disease or disorder characterized by aberrant expression or activity of a NOVX 

15 protein or nucleic acid molecule. In one embodiment, the method involves administering an 
agent (e,g,, an agent identified by a screening assay described herein), or combination of agents 
that modulates (e.g., up-regulates or down-regulates) NOVX expression or activity. In another 
embodiment, the method involves administering a NOVX protein or nucleic acid molecule as 
therapy to compensate for reduced or aberrant NOVX expression or activity. 

20 Stimulation of NOVX activity is desirable in situations in which NOVX is abnormally 

downregulated and/or in which increased NOVX activity is likely to have a beneficial effect. 
One example of such a situation is where a subject has a disorder characterized by aberrant cell 
proliferation and/or differentiation (e.g., cancer or immune associated ). Another example of 
such a situation is where the subject has an immunodeficiency disease (e.g., AIDS). 

25 Antibodies of the invention, including polyclonal, monoclonal, humanized and fully 

human antibodies, may used as therapeutic agents. Such agents will generally be employed to 
treat or prevent a disease or pathology in a subject. An antibody preparation, preferably one 
having high specificity md high affinity for its target antigen, is administered to the subject 
and will generally have an effect due to its binding with the target. Such an effect may be one 

30 of two kinds, depending on the specific nature of the interaction between the given antibody 
molecule and the target antigen in question. In the first instance, administration of the 
antibody may abrogate or inhibit the binding of the target with an endogenous ligand to which 
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it naturally binds. In this case, the antibody binds to the target and masks a binding site of the 
naturally occurring ligand, wherein the ligand serves as an effector molecule. Thus the 
receptor mediates a signal transduction pathway for which ligand is responsible. 

Altematively, the effect may be one in which the antibody elicits a physiological result 
5 by virtue of binding to an effector binding site on the target molecule. In this case the target, a 
receptor having an endogenous ligand which maybe absent or defective in the disease or 
pathology, binds the antibody as a surrogate effector ligand, initiating a receptor-based signal 
transduction event by the receptor. 

A therapeutically effective amount of an antibody of the invention relates generally to 

10 the amount needed to achieve a therapeutic objective. As noted above, this may be a binding 
interaction between the antibody and its target antigen that, in certain cases, interferes with the 
functioning of the target, and in other cases, promotes a physiological response. The amoxmt 
required to be administered will furthermore depend on the binding affinity of the antibody for 
its specific antigen, and will also depend on the rate at which an administered antibody is 

15 depleted fi*om the free volume other subject to which it is administered. Common ranges for 
therapeutically effective dosing of an antibody or antibody fragment of the invention may be, 
by way of nonlimiting example, from about 0.1 mg/kg body weight to about 50 mg/kg body 
weight. Common dosing frequencies may range, for example, from twice daily to once a 
week, 

20 

Determination of the Biological Effect of the Therapeutic 

In various embodiments of the invention, suitable in vitro or in vivo assays are 
performed to determine the effect of a specific Therapeutic and whether its administration is 
indicated for treatment of the affected tissue. 

25 In various specific embodiments, in vitro assays may be performed with representative 

cells of the type(s) involved in the patient's disorder, to determine if a given Therapeutic exerts 
the desired effect upon the cell type(s). Compounds for use in therapy may be tested in 
suitable animal model systems including, but not limited to rats, mice, chicken, cows, 
monkeys, rabbits, and the like, prior to testing in human subjects. Similarly, for in vivo testing, 

30 any of the animal model system known in the art may be used prior to administration to human 
subjects. 
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The invention will be further described in the following examples, which do not hmit 
the scope of the invention described in the claims. 

EXAMPLES 

5 Example 1 .: Method of Identifying the Nucleic Acids of the Present Invention . 

Novel nucleic acid sequences were identified by TblastN using CuraGen Corporation's 
sequence file run against the Genomic Daily Files made available by GenBank. The nucleic acids 
were further predicted by the program GenScan'^^, including selection of exons. These were further 
modified by means of similarities using BLAST searches. The sequences were then manually 
10 corrected for apparent inconsistencies, thereby obtaining the sequences encoding the full-length 
protein. 

Example 2.: Preparation of the mammahan expression vector pCEP4/Sec 

The oligonucleotide primers, 
1 5 pSec-V5 -His Forward 

CTCGTCCTCGAGGGTAAGCCTATCCCTAAC (SEQEDNO: 105) and 
pSec-V5-His Reverse 

CTCGTCGGGCCCCTGATCAGCGGGTTTAAAC (SEQIDNO: 106), 

20 were designed to amplify a fragment from the pcDNA3.1-V5His (Invitrogen, Carlsbad, OA) 

expression vector that includes V5 and His6. The PGR product was digested with Xhol and Apal and 
ligated into the Xhol/Apal digested pSecTag2 B vector harboring an Ig kappa leader sequence 
(Invitrogen, Carlsbad CA). The correct structure of the resulting vector, pSecV5His, including an in- 
frame Ig-kappa leader and V5-His6 was verified by DNA sequence analysis. The vector pSecV5His 

25 was digested with Pmel and Nhel to provide a fragment retaining the above elements in the correct 

frame. The Pmel-Nhel fragment was ligated into the BamHI/Klenow and Nhel treated vector pCEP4 
(Invitrogen, Carlsbad, CA). The resulting vector was named pCEP4/Sec and includes an in-frame Ig 
kappa leader, a site for insertion of a clone of interest, V5 and His6 under control of the PCMV and/or 
the PT7 promoter. pCEP4/Sec is an expression vector that allows heterologous protein expression and 

30 secretion by fusing any protein to the Ig Kappa chain signal peptide. Detection and purification of the 
expressed protein are aided by the presence of the V5 epitope tag and 6xHis tag at the C-terminus 
(Invitrogen, Carlsbad, CA). 

Example 3. Molecular cloninR of the full length clone 83350421 EXT (NOVl) 
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Oligonucleotide primers were designed to PGR amplify a DNA segment representing 
an ORF coding for the full length 83350421_EXT. The forward primer includes an in frame 
BamHI restriction site and a consensus Kozak sequence. The reverse primer contains an in 
frame Xho restriction site. The sequences of the primers are the following: 

5 83350421 Forw: GGATCCACCATGAGTGAGCTTGTAAGAGCAAGATCC (SEQ 

ID NO: 107), and 

83350421 Rev: CTCGAGTGGTTGCGCATCACCTGCTTCCAGCAC (SEQ ID 
NO: 108). 

PGR reactions were set up using 5 ng cDNA template consisting of equal portions of 
1 0 human testis, fetal brain, mammary, skeletal muscle derived cDNA, 1 microM of each of 

10219646 MatF and 10219646 Reverse primers, 5 micromoles dNTP (Clontech Laboratories, 
Palo Alto GA) and 1 microliter of 50xAdvantage-HF 2 polymerase (Clontech Laboratories) in 
50 microliter volume. The following reaction conditions were used: 

a) 96°C 3 minutes 
15 b) 96°G 30 seconds denaturation 

c) 70°C 30 seconds, primer annealing. This temperature was gradually 
decreased by l°C/cycle 

d) 72°C 1 minute extension. 
Repeat steps b-d 10 times 

20 e) 96°C 30 seconds denaturation 

f) 60°C 30 seconds annealing 

g) 72°C 1 minute extension 
Repeat steps e-g 25 times 

h) 72°G 5 minutes final extension 

25 

An amplified product having a size of approximately 300 bp was detected by agarose 
gel elecfrcphoresis. The construct is called pGR2.1-83350421-S747-3A. The product was 
isolated and ligated into the pGR2.1 vector (Invitrogen Corp, Carlsbad, GA). The DNA 
sequence of the cloned insert differs from that of clone 8335042 l_EXT_REVCOMP reported 
30 in Table 2. The sequence of the cloned insert in pGR2. 1-833 5042 1-S747-3 A (SEQ ID NO: 
109) is shown in Table 51. 

Table 51. The nucleotide sequence of the insert in pCR2.1 -8335042 1-S747-3 A. 

GTCGAGTGGTTGCGCATCAGCTGGTTCGAGCACTTTAGTGAGATCAAAAGTGGGC 
ATAATACCCTCCCTGACATCAGGACCATCTCCAGGCTCATCCTCTATCTTAAGCAG 
3 5 AGCCAGTTCCTGTTGAAAAGCTTCCATGTC AGGCCCTTGAAAAGCAGGC ACTGCTT 
GATTTTCAATCTCCCCACTAGGTGCAATACCCTGATTATCAGTTGGTGGTTCCTCTT 
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CTTGACGTTTTTCCTCAGTGGGCTCCTGGACAATCACAGATCCAACCGGCTGGGAA 
GACTCTTGGTCATTTCCTCTTTCTGAGGATTGGGATCTTGCTCTTACAAGCTCACTC 
ATGGTGGATCC (SEQ ID NO: 1 09) 
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It was determined this sequence codes for a 1 1 1 amino acid residue polypeptide as shown in 
Table 52. The cloned sequence has an insertion, compared to the sequence of the protein of 
clone 83350421_EXT_REVCOMP reported in Table 2. The insertion introduces 17 extra 
residues into the polypeptide, shown in Table 52 (SEQ ID NO:l 10) (indicated by underlined 
5 bold font). 

Table 52. The amino acid sequence of the polypeptide coded by the insert of pCR2.1- 
83350421 -S747-3A. 

Mc:Fi\/RARc;nc;qFRr:NnnFc;<;QPV(;sVTVQFPTEEKROEEEPPTDNOG IAPSGEIENOAVPAFOG P 
DMEAFQQELALLKIEDEPGDGPDVREGIMPTFDLTKVLEAGDAQP (SEQ ID NO:110) 

10 

Example 4.: Expression of NOV 1 (83350421) in human embryonic kidney 293 cells. 
The BamHI-XhoI fragment contairung the 83350421 sequence was isolated from clone 
pCR2.1-83350421-S747-3A (Example 3) and subcloned into BamHI-XhoI digested 
pCEP4/Sec (Example 2) to generate expression vector pCEP4/Sec-83350421 . The 

15 pCEP4/Sec-83350421 vector was transfected into human embryonic kidney 293 cells (ATCC 
No. CRL-1573, Manassas, VA) using the LipofectaminePlus reagent following the 
manufacturer's instructions (Gibco/BRL/Life Technologies, Rockville, MD). The cell pellet 
and supernatant, respectively, were harvested 72 hours after transfection and examined for 
83350421 expression by Western blotting (reducing conditions) with an anti-V5 antibody. Fig. 

20 1 shows that 83350421 is expressed as a polypeptide with an apparent molecular weight of 

about 30 kDa protein in the 293 cell pellet, based on use SeeBlue Molecular Weight Standards 
(Invitrogen). However, secretion of the protein by 293 cells was not observed. 




30 

Figure 1. Expression of NOV1 (83350421) protein in 293 cells. 
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Example 5. Molecular cloning of the full length clone NOV5 rba403cl9 A) 

Ohgonucleotide primers were designed to amplify a DNA segment representing the full 
length NOV5 (ba403cl9_A). The forward primer includes an in frame BamHI restriction site 
and the consensus Kozak sequence, and the reverse primer contains an in frame Xhol 
5 restriction site. The sequences of the PGR primers are the following: Ba403cl9_A Alt-FL- 
Forward: GGATCCACCATGATTCAAAAGTGTTTGTGGCTTGAGATCC (SEQ ID 
NO:lll), and Ba403cl9_A Reverse: CTCGAGTTTCCTCCTGAATAGAGCTGTAAATTTG 

(SEQIDNO:112). 

PGR reactions were set up using a total of 5ng mixture of cDNA template containing 
10 equal amounts of cDNAs derived from human fetal brain, human testis, human mammary and 
human skeletal muscle tissues,l microM of each of the Ba403cl9_A Alt-FL-Forward,and 
Ba403cl 9_A Reverse primers, 5 micromoles dNTP (Clontech Laboratories, Palo Alto GA) 
and 1 microliter of 50xAdvantage-HF 2 polymerase (Glontech Laboratories) in 50 microhter 
volume. The following reaction conditions were used: 

15 a) 96^G 3 minutes 

b) 96°C 30 seconds denaturation 

c) 70°G 30 seconds, primer annealing. This temperature was gradually decreased 
by rc/cycle 

d) 72°C 1 minute extension. 
20 Repeat steps b-d 10 times 

e) 96^G 30 seconds denaturation 

f) 60°G 30 seconds annealing 

g) 72'^G 1 minute extension 
Repeat steps e-g 25 times 

25 h) 72'^C 10 minutes final extension 

PGR products having the expected size of approximately 600 bp were isolated from 
agarose gel and ligated to pGR2.1 vector (Invitrogen, Garlsbad, GA). The clone is called 
pGR2.1-cg Ba403cl9-S551-6e. The cloned insert was sequenced, using vector specific, M13 
30 Forward(-40) and Ml 3 Reverse primers as well as the following gene specific primers: 



Ba403cl9„A SI: GGAGTTGATGAGCAAGGAGAG (SEQ ID NO:113) and 
Ba403cl9_A S2: GTGTGGTTGGTGATGAAGTGG (SEQ ID N0:114). 
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The cloned sequence (SEQ ID NO:l 15) differs by one nucleotide (shown in underlined bold 
font in Table 53) from that presented for clone Ba403cl9_A in Table 16 (SEQ ID NO:9). 

Table 53. Nucleotide sequence of the clone pCR2.1-cg Ba403cl9-S551-6e. 

5 ATGATTCAAMGTGTTTGTGGClTGAGATCClTATGGGTATATTCATrGCTGGCACCCTATCCCrGG 
ACTGTAACrTACTGAACGTTCACCrGAGAAGAGTCACCTGGOW^TCTGAGACATCTGA 
GAGCAATTCATTTCCTGTAGAATGTCTACGAGAAAACATAGCITTTGAGTTGCCCCAAGAGITTCT^ 
AATACACCCAACCTATGAAGAGGGACATCAAGAAGGCCrrcrATGAAATGTCCCTACAGGCCTT 
ATCrrCAGCCAACACACCTTCAAATATTGGAAAGAGAGACACCTCAAACAAATCCAAATAGGACTTGA 
1 0 TCAGCAAGCAGAGTACCTGAACCAATGCTTGGAGGAAGACGAGAATGAAAATGAAGACATGAAAGAA 
ATGAAAGAGAATGAGATGAAACCCTCAGAAGCCAGGGTCCCCCAGCTGAGCAGCCTGGAACTGAGGA 
GATATTTCCACAGGATAGACAATTTCCTGAAAGAAAAGAAATACAGTGACTGTGCCTGGGAGATTGT 
P CCGAGTGGAAATCAGAAGAIXJTITGTATTACTTTTACAAATTTACAGC^^ (SEQ ID 

15 This base change causes a corresponding change of one amino acid in the polypeptide coded 
S by the insert of pCR2.1-cg Ba403cl9-S551-6e (SEQ ID NO:l 16) (shown in underlined bold 
:i font in Table 54) from the sequence for the NOV5 (ba403cl9_A) polypeptide shown in Table 
16 (SEQ ID NO: 10). 

20 Table 54. Amino acid sequence of the polypeptide coded by the insert of 

pCR2.1-cg Ba403cl9-S551-6e. 

MIQKCLWLEILMGIFIAGTLSLDCNLLNVHLRRVTWQNLRHLSSMSNSFPVECLRENIA 
FELPQEFLQYTQPMKRDIKKAFYEMSLQAFNIFSQHTFKYWKERHLKQIQIGLDQQAE 
25 YLNQCLEEDENENEDMKEMKENEMKPSEARVPQLSSLELRRYFHRIDNFLKEKKYSD 
CAWEIVRVEIRRCLYYFYKFTALFRRK (SEQ ID NO: 1 16) 

Example 6. Molecular cloning of a mature form of N0V5 (ba403cl9 A) 

30 Oligonucleotide primers were designed to PGR amplify a DNA segment representing 

the cDNA coding for a mature form of the ba403cl9_A sequence. The forward primer 
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includes an in frame BamHI restriction site, and the reverse primer contains an in frame Xhol 
restriction site. The sequences of the PGR primers are the following: 



BA403C19_A MAT-FORWARD: GGATCCCTGGACTGTAACTTACTGAACGTTCACC 
{SEQIDNO:117) AND 



5 BA403C19_A REVERSE: CTCGAGTTTCCTCCTGAATAGAGCTGTAAATTTG (SEQ 
ID NO: 11 8). 

PGR reactions were set up using a total of 5ng mixture of cDNA template containing 
equal amounts of cDNAs derived from human fetal brain, human testis, human mammary and 
human skeletal muscle tissues, 1 microM of each of the Ba403cl9_A Mat-Forward,and 
10 Ba403cl9_A Reverse primers, 5 micromoles dNTP (Clontech Laboratories, Palo Alto GA) 
O and 1 microliter of 50xAdvantage-HF 2 polymerase (Clontech Laboratories) in 50 microliter 
IS volixme. The foUoAving reaction conditions were used: 

O a) 96''G 3 mmutes 

% b) 96°G 30 seconds denaturation 

1 5 c) 70^G 30 seconds, primer annealing. This temperature was gradually decreased 

by l^G/cycle 

d) 72^G Iminute extension. 
Repeat steps b-d 10 times 

e) 96°G 30 seconds denaturation 
20 f) eO^'G 30 seconds annealing 

g) 72°G 1 minute extension 
Repeat steps e-g 25 times 

h) 72°G 10 minutes final extension 



25 PGR products having the expected size of approximately 600 bp were isolated from 

agarose gel and ligated to pCR2.1 vector (Invitrogen, Garlsbad, GA). The clone is called 
pGR2.1-cg Ba403cl9-S546-lb. The cloned insert was sequenced using vector specific, Ml 3 
Forward(-40) and M13 Reverse primers as well as the gene specific primers Ba403cl9_A SI 
(SEQ ID NO:113) and Ba403cl9_A S2 (SEQ ID NO:l 14) used in Example 5. 
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The cloned sequence was verified as an ORF coding for a polypeptide representing a 
mature form of clone Ba403cl9 (see Table 55; SEQ ED NO:119). The sequence differs by the 
same single nucleotide as found in Example 5 (shown in underlined bold font in Table 53) 
from that presented for clone Ba403cl9_A in Table 16 (SEQ ID NO: 9). 



Table 55. Nucleotide sequence of the clone pCR2.1-cg Ba403cl9-S546-lb. 

CTGGACTGTAACTTACTGAACGTTCACCTGAGAAGAGTCACCTGGCAAAATCTGA 
1 0 GAC ATCTGAGTAGTATGAGCAATTC ATTTCCTGTAGAATGTCT ACGAGAAAAC AT 
AGCTTTTGAGTTGCCCCAAGAGTTTCTGCAATACACCCAACCTATGAAGAGGGAC 
ATCAAGAAGGCCTTCTATGAAATGTCCCTACAGGCCTTCAACATCTTCAGCCAACA 
CACCTTCAAATATTGGAAAGAGAGACACCTCAAACAAATCCAAATAGGACTTGAT 
o CAGCAAGCAGAGTACCTGAACCAATGCTTGGAGGAAGACGAGAATGAAAATGAA 
m 5 GACATGAAAGAAATGAAAGAGAATGAGATGAAACCCTC AGAAGCCAGGGTCCCC 
a CAGCTGAGCAGCCTGGAACTGAGGAGATATTTCCACAGGATAGACAATTTCCTGA 
y AAGAAAAGAAATACAGTGACTGTGCCTGGGAGATTGTCCGAGTGGAAATCAGAA 
S GATGTTTGTATTACTTTTACAAATTTACAGCTCTATTCAGGAGGAAA (SEQ ID 
Jl; NO: 119) 
C|20 

f This base change causes the same corresponding change of one amino acid as found 

O in Example 5 for the polypeptide coded by pCR2. 1 -eg Ba403c 1 9-S546- lb (shown in 
M underlined bold font in Table 56; SEQ ID NO: 120) from the sequence for the ba403cl9_A 
P polypeptide shown in Table 1 6 (SEQ ID NO: 1 0). 



Table 56. Amino acid sequence of the polypeptide coded by the insert of 
pCR2.1-cg Ba403cl9-S546-lb. 

LDCNLLNVHLRRVTWQNLRHLSSMSNSFPVECLRENIAFELPQEFLQYTQPMKRDIKK 
AFYEMSLQAFNIFSQHTFKYWKERHLKQIQIGLDQQAEYLNQCLEEDENENEDMKEM 
30 KENEMKPSEARVPQLSSLELRRYFHRIDNFLKEKKYSDCAWEIVRVEIRRCLYYFYKFT 
ALFRRK (SEQ ID NO: 120) 



Example 7.: Expression of a mature form of clone BA403cl9 A (NOV5) in human 
embryonic kidney 293 cells. 

35 The BamHI-XhoI fragment containing the BA403cl 9_A sequence was isolated from 

pCR2.1-cg Ba403cl9-S546-lb (Example 6) and subcloned into BamHI-XhoI digested 
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pCEP4/Sec (Example 2) to generate the expression vector pCEP4/Sec-BA403cl9_A. The 
pCEP4/Sec-BA403cl9_A vector was transfected into human embryonic kidney 293 cells 
(ATCC No. CRL-1573, Manassas, VA) using the LipofectaminePlus reagent following the 
manufacturer's instructions (Gibco/BRL/Life Technologies, Rockville, MD). The cell pellet 
5 and supernatant, respectively, were harvested 72 hours after transfection and examined for 
BA403cl9_A expression by Western blotting (reducing conditions) with an anti-V5 antibody. 
Fig. 2 shows that in the supernatant BA403cl9_A is expressed as a polypeptide with an 
apparent molecular weight of about 35 kDa secreted by 293 cells, based on use of SeeBlue 
Molecular Weight Standards (hivitrogen). 



15 



Fig. 2. N0V5 (BA403c19_A) protein secreted by 293 cells. 



20 Example 8 - Quantitative expression analysis of clones in various cells and tissues 

The quantitative expression of various clones was assessed using microtiter plates 
containing RNA samples from a variety of normal and pathology-derived cells, cell lines and 
tissues using real time quantitative PGR (RTQ PGR; TAQMAN®). RTQ PGR was 
performed on a Perkin-Elmer Biosystems ABI PRISM® 7700 Sequence Detection System. 
25 Various collections of samples are assembled on the plates, and referred to as Panel 1 

(containing cells and cell lines from normal and cancer sources), Panel 2 (containing samples 
derived from tissues, in particular from surgical samples, from normal and cancer sources), 
Panel 3 (containing samples derived from a wide variety of cancer sources), Panel 4 
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(containing cells and cell lines from normal cells and cells related to inflammatory conditions) 
and Panel CNSD.Ol (containing samples from normal and diseased brains). 

First, the RNA samples were normalized to constitutively expressed genes such as h- 
actin and GAPDH. RNA (--50 ng total or --1 ng polyA+) converted to cDNA using the 
TAQMAN® Reverse Transcription Reagents Kit (PE Biosystems, Foster City, CA; Catalog 
No. N808-0234) and random hexamers according to the manufacturer's protocol. Reactions 
were performed in 20 ul and incubated for 30 min. at 480C. cDNA (5 ul) was then transferred 
to a separate plate for the TAQMAN® reaction using b-actin and GAPDH TAQMAN® Assay 
Reagents (PE Biosystems; Catalog Nos. 4310881E and 4310884E, respectively) and 
TAQMAN® universal PCR Master Mix (PE Biosystems; Catalog No. 4304447) according to 
the manufacturer's protocol. Reactions were performed in 25 ul using the following 
parameters: 2 min. at 500C; 10 min. at 950C; 15 sec. at 950C/1 min. at 600C (40 cycles). 
Resuhs were recorded as CT values (cycle at which a given sample crosses a threshold level of 
fluorescence) using a log scale, with the difference in RNA concentration between a given 
sample and the sample with the lowest CT value being represented as 2 to the power of delta 
CT. The percent relative expression is then obtained by taking the reciprocal of this RNA 
difference and multiplying by 100. The average CT values obtained for 6-actin and GAPDH 
were used to normalize RNA samples. The RNA sample generating the highest CT value 
required no further diluting, while all other samples were diluted relative to this sample 
according to their b-actin /GAPDH average CT values. 

Normalized RNA (5 ul) was converted to cDNA and analyzed via TAQMAN® using 
One Step RT-PCR Master Mix Reagents (PE Biosystems; Catalog No. 4309169) and gene- 
specific primers according to the manufacturer's instmctions. Probes and primers were 
designed for each assay according to Perkin Elmer Biosystem's Primer Express Software 
package (version I for Apple Computer's Macintosh Power PC) or a similar algorithm using 
the target sequence as input. Default settings were used for reaction conditions and the 
following parameters were set before selecting primers: primer concentration = 250 nM, 
primer melting temperature (Tm) range = 58°-60° C, primer optimal Tm = 59'' C, maximum 
primer difference = 2° C, probe does not have 5' G, probe Tm must be lO*" C greater than 
primer Tm, amplicon size 75 bp to 100 bp. The probes and primers selected (see below) were 
synthesized by Synthegen (Houston, TX, USA). Probes were double purified by HPLC to 
remove uncoupled dye and evaluated by mass spectroscopy to verify coupling of reporter and 
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quencher dyes to the 5' and 3' ends of the probe, respectively. Their final concentrations were: 
forward and reverse primers, 900 nM each, and probe, 200nM. 

PCR conditions: Normalized RNA from each tissue and each cell line was spotted in 
each well of a 96 well PCR plate (Perkin Elmer Biosystems). PCR cocktails including two 

5 probes (a probe specific for the target clone and another gene-specific probe multiplexed with 
the target probe) were set up using IX TaqManO PCR Master Mix for the PE Biosystems 
7700, with 5 mM MgC12, dNTPs (dA, G, C, U at 1:1:1:2 ratios), 0.25 U/ml AmpliTaq GoldO 
(PE Biosystems), and 0.4 U/ml RNase inhibitor, and 0,25 U/ml reverse transcriptase. Reverse 
transcription was performed at 48° C for 30 minutes followed by amphfication/PCR cycles as 

10 follows: 95° C 10 min, then 40 cycles of 95° C for 15 seconds, 60° C for 1 minute. 

In the results for Panel 1 , the following abbreviations are used: 

ca. = carcinoma, 

* = established from metastasis, 

met = metastasis, 
15 s cell var= small cell variant, 

non-s = non-sm =non- small, 

squam = squamous, 

pi. eff = pi effusion = pleural effiision, 

glio = ghoma, 
20 astro = astrocytoma, and 

neuro = neuroblastoma. 

Panel 2 

The plates for Panel 2 generally include 2 control wells and 94 test samples composed 
of RNA or cDNA isolated from human tissue procured by surgeons working in close 
25 cooperation with the National Cancer Institute's Cooperative Human Tissue Network (CHTN) 
or the National Disease Research hiitiative (NDRI). The tissues are derived from human 
malignancies and in cases where indicated many malignant tissues have "matched margins" 
obtained from noncancerous tissue just adjacent to the tumor. These are termed normal 
adjacent tissues and are denoted "NAT" in the results below. The tumor tissue and the 
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"matched margins" are evaluated by two independent pathologists (the surgical pathologists 
and again by a pathologists at NDRI or CHTN). This analysis provides a gross 
histopathological assessment of tumor differentiation grade. Moreover, most samples include 
the original surgical pathology report that provides information regarding the clinical stage of 
the patient. These matched margins are taken from the tissue surrounding (i.e. immediately 
proximal) to the zone of surgery (designated "NAT", for normal adjacent tissue, in Table RR). 
In addition, RNA and cDNA samples were obtained from various human tissues derived from 
autopsies performed on elderly people or sudden death victims (accidents, etc.). These tissues 
were ascertained to be free of disease and were purchased from various commercial sources 
such as Clontech (Palo Alto, CA), Research Genetics, and Invitrogen. 

RNA integrity from all samples is controlled for quality by visual assessment of 
agarose gel elecfropherograms using 28S and 18S ribosomal RNA staining intensity ratio as a 
guide (2:1 to 2.5:1 28s:18s) and the absence of low molecular weight RNAs that would be 
indicative of degradation products. Samples are controlled against genomic DNA 
contamination by RTQ PCR reactions run in the absence of reverse franscriptase using probe 
and primer sets designed to amplify across the span of a single exon. 

Panel 3D 

The plates of Panel 3D are comprised of 94 cDNA samples and two control samples. 
Specifically, 92 of these samples are derived from cultured human cancer cell lines, 2 samples 
of human primary cerebellar tissue and 2 controls. The human cell lines are generally obtained 
from ATCC (American Type Culture Collection), NCI or the German tumor cell bank and fall 
into the following tissue groups: Squamous cell carcinoma of the tongue, breast cancer, 
prostate cancer, melanoma, epidermoid carcinoma, sarcomas, bladder carcinomas, pancreatic 
cancers, kidney cancers, leukemias/lymphomas, ovarian/uterine/cervical, gastric, colon, lung 
and CNS cancer cell lines. In addition, there are two independent samples of cerebellum. 
These cells are all cultured under standard recommended conditions and RNA exfracted using 
the standard procedures. The cell lines in panel 3D and 1.3D are of the most common cell 
hnes used in the scientific literature. 

RNA integrity from all samples is controlled for quaUty by visual assessment of 
agarose gel electropherograms using 28S and 18S ribosomal RNA staining intensity ratio as a 
guide (2:1 to 2.5:1 28s: 18s) and the absence of low molecular weight RNAs that would be 
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indicative of degradation products. Samples are controlled against genomic DNA 
contamination by RTQ PGR reactions run in the absence of reverse transcriptase using probe 
and primer sets designed to amplify across the span of a single exon. 

Panel 4 

Panel 4 includes samples on a 96 well plate (2 control wells, 94 test samples) 
composed of RNA (Panel 4r) or cDNA (Panel 4d) isolated from various human cell lines or 
tissues related to inflammatory conditions. Total RNA from control normal tissues such as 
colon and lung (Stratagene ,La Jolla, C A) and thymus and kidney (Clontech) were employed. 
Total RNA from liver tissue from cirrhosis patients and kidney from lupus patients was 
obtained from BioChain (Biochain histitute, Inc., Hayward, CA). hitestinal tissue for RNA 
preparation from patients diagnosed as having Crohn's disease and ulcerative colitis was 
obtained from the National Disease Research Interchange (NDRI) (Philadelphia, PA). 

Astrocytes, lung fibroblasts, dermal fibroblasts, coronary artery smooth muscle cells, 
small airway epithelium, bronchial epithehum, microvascular dermal endothelial cells, 
microvascular lung endothelial cells, hviman pulmonary aortic endothelial cells, htmian 
umbilical vein endothehal cells were all purchased from Clonetics (Walkersville, MD) and 
grown in the media supphed for these cell types by Clonetics. These primary cell types were 
activated with various cytokines or combinations of cytokines for 6 and/or 12-14 hours, as 
indicated. The following cytokines were used; IL-1 beta at approximately 1-5 ng/ml, TNF 
alpha at approximately 5-10 ng/ml, IFN gamma at approximately 20-50 ng/ml, IL-4 at 
approximately 5-10 ng/ml, IL-9 at approximately 5-10 ng/ml, IL-13 at approximately 5-10 
ng/ml. Endothehal cells were sometimes starved for various times by culture in the basal 
media from Clonetics with 0.1% serum. 

Mononuclear cells were prepared from blood of employees at CuraGen Corporation, 
using FicolL LAK cells were prepared from these cells by culture in DMEM 5% PCS 
(Hyclone), 100 mM non essential amino acids (Gibco/Life Technologies, Rockville, MD), 1 
mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10-5 M (Gibco), and 10 mM Hepes 
(Gibco) and Interleukin 2 for 4-6 days. Cells were then either activated with 10-20 ng/ml 
PMA and 1-2 mg/ml ionomycin, IL-12 at 5-10 ng/ml, IFN gamma at 20-50 ng/ml and IL-18 at 
5-10 ng/ml for 6 hours. In some cases, mononuclear cells were cultured for 4-5 days in 
DMEM 5% PCS (Hyclone), 100 mM non essential amino acids (Gibco), 1 mM sodium 
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pyruvate (Gibco), mercaptoethanol 5.5 x 10-5 M (Gibco), and 10 mM Hepes (Gibco) with 
PHA (phytohemagglutinin) or PWM (pokeweed mitogen) at approximately 5 mg/ml. Samples 
were taken at 24, 48 and 72 hours for RNA preparation. MLR (mixed lymphocyte reaction) 
samples were obtained by taking blood from two donors, isolating the mononuclear cells using 
FicoU and mixing the isolated mononuclear cells 1 :1 at a final concentration of approximately 
2x106 cells/ml inDMEM 5% PCS (Hyclone), 100 mM non essential amino acids (Gibco), 1 
mM sodium pyruvate (Gibco), mercaptoethanol (5.5 x 10-5 M) (Gibco), and 10 mM Hepes 
(Gibco). The MLR was culttired and samples taken at various time points ranging from 1- 7 
days for RNA preparation. 

Monocytes were isolated from mononuclear cells using CD 14 Miltenyi Beads, +ve VS 
selection columns and a Vario Magnet according to the manufacturer's instructions. 
Monocytes were differentiated into dendritic cells by culture in DMEM 5% fetal calf serum 
(PCS) (Hyclone, Logan, UT), 100 mM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10-5 M (Gibco), and 10 mM Hepes (Gibco), 50 
ng/ml GMCSP and 5 ng/ml IL-4 for 5-7 days. Macrophages were prepared by culture of 
monocytes for 5-7 days in DMEM 5% PCS (Hyclone), 100 mM non essential amino acids 
(Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10-5 M (Gibco), 10 mM 
Hepes (Gibco) and 10% AB Human Serum or MCSF at approximately 50 ng/ml. Monocytes, 
macrophages and dendritic cells were stimulated for 6 and 12-14 hours with 
lipopolysaccharide (LPS) at 100 ng/ml. Dendritic cells were also stimulated with anti-CD40 
monoclonal antibody (Pharmingen) at 10 mg/ml for 6 and 12-14 hours. 

CD4 lymphocytes, CDS lymphocytes and NK cells were also isolated from 
mononuclear cells using CD4, CDS and CD56 Miltenyi beads, positive VS selection columns 
and a Vario Magnet according to the manufacturer's instructions. CD45RA and CD45RO CD4 
lymphocytes were isolated by depleting mononuclear cells of CDS, CD56, CD 14 and CD 19 
cells using CDS, CD56, CD14 and CD19 Miltenyi beads and positive selection. Then 
CD45RO beads were used to isolate the CD45RO CD4 lymphocytes with the remaining cells 
being CD45RA CD4 lymphocytes. CD45RA CD4, CD45RO CD4 and CDS lymphocytes 
were placed in DMEM 5% PCS (Hyclone), 100 mM non essential amino acids (Gibco), 1 mM 
sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10-5 M (Gibco), and 10 mM Hepes (Gibco) 
and plated at 106 cells/ml onto Palcon 6 well tissue culture plates that had been coated 
overnight with 0.5 mg/ml anti-CD28 (Pharmingen) and 3 ug/ml anti-CD3 (0KT3, ATCC) in 
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PBS. After 6 and 24 hours, the cells were harvested for RNA preparation. To prepare 
chronically activated CDS lymphocytes, we activated the isolated CDS lymphocytes for 4 days 
on anti-CD28 and anti-CD3 coated plates and then harvested the cells and expanded them in 
DMEM 5% FCS (Hyclone), 100 mM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10-5 M (Gibco), and 10 mM Hepes (Gibco) and IL-2. 
The expanded CDS cells were then activated again with plate bound anti-CD3 and anti-CD2S 
for 4 days and expanded as before. RNA was isolated 6 and 24 hours after the second 
activation and after 4 days of the second expansion culture. The isolated NK cells were 
cultured in DMEM 5% FCS (Hyclone), 100 mM non essential amino acids (Gibco), 1 mM 
sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10-5 M (Gibco), and 10 mM Hepes (Gibco) 
and IL-2 for 4-6 days before RNA was prepared. 

To obtain B cells, tonsils were procured from NDRI. The tonsil was cut up with sterile 
dissecting scissors and then passed through a sieve. Tonsil cells were then spun down and 
resupended at 106 cells/ml in DMEM 5% FCS (Hyclone), 100 mM non essential amino acids 
(Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10-5 M (Gibco), and 10 mM 
Hepes (Gibco). To activate the cells, we used PWM at 5 mg/ml or anti-CD40 (Pharmingen) at 
approximately 10 mg/ml and IL-4 at 5-10 ng/ml. Cells were harvested for RNA preparation at 
24,48 and 72 hours. 

To prepare the primary and secondary Thl/Th2 and Trl cells, six-well Falcon plates 
were coated overnight with 10 \igfml anti-CD28 (Pharmingen) and 2 |ag/ml OKT3 (ATCC), 
and then washed twice with PBS. Umbilical cord blood CD4 lymphocytes (Poietic Systems, 
German Town, MD) were cultured at 105-106 cells/ml in DMEM 5% FCS (Hyclone), 100 
mM non essential amino acids (Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 
X 10-5 M (Gibco), 10 mM Hepes (Gibco) and IL-2 (4 ng/ml). IL-12 (5 ng/ml) and anti-IL4 (1 
□ g/ml) were used to direct to Thl, while IL-4 (5 ng/ml) and anti-IFN gamma (1 Dg/ml) were 
used to direct to Th2 and IL- 10 at 5 ng/ml was used to direct to Trl. After 4-5 days, the 
activated Thl, Th2 and Trl lymphocytes were washed once in DMEM and expanded for 4-7 
days in DMEM 5% FCS (Hyclone), 100 mM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10-5 M (Gibco), 10 mM Hepes (Gibco) and IL-2 (1 
ng/ml). Following this, the activated Thl, Th2 and Trl lymphocytes were re-stimulated for 5 
days with anti-CD2S/OKT3 and cytokines as described above, but with the addition of anti- 
CD95L (1 Dg/ml) to prevent apoptosis. After 4-5 days, the Thl, Th2 and Trl lymphocytes 
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were washed and then expanded again with JL-2 for 4-7 days. Activated Thl and Th2 
lymphocytes were maintained in this way for a maximum of three cycles. RNA was prepared 
from primary and secondary Thl, Th2 and Trl after 6 and 24 hours following the second and 
third activations with plate bound anti-CD3 and anti-CD28 mAbs and 4 days into the second 
and third expansion cultures in Merleukin 2. 

The following leukocyte cells lines were obtained from the ATCC: Ramos, EOL-1, 
KU-812. EOL cells were ftirther differentiated by culture in 0.1 mM dbcAMP at 5 xl05 
cells/ml for 8 days, changing the media every 3 days and adjusting the cell concenfration to 5 
xl05 cells/ml. For the culture of these cells, we used DMEM or RPMI (as recommended by 
the ATCC), with the addition of 5% PCS (Hyclone), 100 mM non essential amino acids 
(Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10-5 M (Gibco), 10 mM 
Hepes (Gibco). RNA was either prepared from resting cells or cells activated with PMA at 10 
ng/ml and ionomycin at 1 mg/ml for 6 and 14 hours. Keratinocyte hne CCD106 and an airway 
epitheUal tvimor line NCI-H292 were also obtained from the ATCC. Both were cultured in 
DMEM 5% FCS (Hyclone), 100 mM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10-5 M (Gibco), and 10 mM Hepes (Gibco). 
CCDl 106 cells were activated for 6 and 14 hours with approximately 5 ng/ml TNF alpha and 
1 ng/ml IL-1 beta, while NCI-H292 cells were activated for 6 and 14 hours with the following 
cytokines: 5 ng/ml IL-4, 5 ng/ml IL-9, 5 ng/ml IL-1 3 and 25 ng/ml IFN gamma. 

For these cell lines and blood cells, RNA was prepared by lysing approximately 107 
cells/ml using Trizol (Gibco BRL). Briefly, 1/10 volume of bromochloropropane (Molecular 
Research Corporation) was added to the RNA sample, vortexed and after 10 minutes at room 
temperature, the tubes were spun at 14,000 rpm in a Sorvall SS34 rotor. The aqueous phase 
was removed and placed in a 15 ml Falcon Tube. An equal volume of isopropanol was added 
and left at -20 degrees C overnight. The precipitated RNA was spun down at 9,000 rpm for 15 
min in a Sorvall SS34 rotor and washed in 70% ethanol. The pellet was redissolved in 300 ml 
of RNAse-free water and 35 ml buffer (Promega) 5 ml DTT, 7 ml RNAsin and 8 ml DNAse 
were added. The tube was incubated at 37 degrees C for 30 minutes to remove contaminating 
genomic DNA, exfracted once with phenol chloroform and re-precipitated with 1/10 volume of 
3 M sodium acetate and 2 volxmies of 100% ethanol. The RNA was spun down and placed in 
RNAse free water. RNA was stored at -80 degrees C. 
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Panel CNSD.Ol 

The plates for Panel CNSD.Ol include two control wells and 94 test samples comprised 
of cDNA isolated from postmortem human brain tissue obtained from the Harvard Brain 
Tissue Resource Center. Brains are removed from calvaria of donors between 4 and 24 hours 
5 after death, sectioned by neuroanatomists, and frozen at -80oC in Hquid nitrogen vapor. All 
brains are sectioned and examined by neuropathologists to confirm diagnoses with clear 
associated neuropathology, 

Disease diagnoses are taken from patient records. The panel contains two brains from 
each of the following diagnoses: Alzheimer's disease, Parkinson's disease, Himtington's 

10 disease. Progressive Supemuclear Palsy, Depression, and "Normal controls". Within each of 
these brains, the following regions are represented: cingulate gyrus, temporal pole, globus 
palladus, substantia nigra, Brodman Area 4 (primary motor strip), Brodman Area 7 (parietal 
cortex), Brodman Area 9 (prefrontal cortex), and Brodman area 17 (occipital cortex). Not all 
brain regions are represented in all cases; e.g., Himtington's disease is characterized in part by 

15 neurodegeneration in the globus palladus, thus this region is impossible to obtain from 

confirmed Huntington's cases. Likewise Parkinson's disease is characterized by degeneration 
of the substantia nigra making this region more difficult to obtain. Normal control brains were 
examined for neuropathology and found to be free of any pathology consistent with 
neurodegeneration. 

20 RNA integrity from all samples is controlled for quaUty by visual assessment of 

agarose gel electropherograms using 28S and 18S ribosomal RNA staining intensity ratio as a 
guide (2:1 to 2.5:1 28s: 18s) and the absence of low molecular weight RNAs that would be 
indicative of degradation products. Samples are controlled against genomic DNA 
contamination by RTQ PCR reactions run in the absence of reverse transcriptase using probe 

25 and primer sets designed to amphfy across the span of a single exon. 

In the labels employed to identify tissues in the CNS panel, the following abbreviations 
are used: 

PSP ^ Progressive supranuclear palsy 
Sub Nigra = Substantia nigra 
30 Glob Palladus= Globus palladus 
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Temp Pole = Temporal pole 
Cing Gyr = Cingulate gyrus 
BA 4 = Brodman Area 4 



5 Example 8A: NOVl (Gene SC8335042n Expresssion 

Expression of gene SC83350421 was assessed using the primer-probe set Ag436, 
Ag436b, and Ag455b, described in Table 57, 58, and 59. Results of the RTQ-PCR runs are 
shown in Tables 60, 61, 62, 63, 64, and 65. 



1 0 Table 57 Probe Name Ag436 

r^^. T Start SEQID 

Primers Sequences TM Length p„^.y„„ p^Q. 

Forward 5'-GCCTGGAGATGGTCCTGATG-3' 20 258 121 

TET-5'- 

Probe TGAGATCAAAAGTGGGCATAATACCCTCCCT 31 122 
-3'-TAMRA 

Reverse 5'-CATCACCTGCTTCCAGCACTT-3' 21 314 123 
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Table 58. Probe Name Ag436b 



Primers Sequences TM Length p^^j^j^j, 



Start SEQ ID 



Table 59. Probe Name Ag455b 



Primers Sequences TM Length p^g^j^jj 



NO 



Forward 5'-GAGCCTGGAGATGGTCCTGA-3' 20 256 124 

TET-5'- 

Probe AGATCAAAAGTGGGCATAATACCCTCCCTGA 31 278 125 

-3'-TAMRA 

Reverse 5'-ATCACCTGCTTCCAGCACTTTAGT-3' 24 310 126 



Start SEQ ID 



NO; 



Forward 5'-CCTGGCTGTCATGGCATATG-3' 20 127 

TET-5'-TGCTGCAGTCTGCAAACCCCTGC-3'- ^28 
TAMRA 

Reverse 5'-GACGTGGGTGCATGATGATG-3' 20 129 



Table 60. Panel 1 
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Relative 
Expression(%) 



Tissue Name ltm587t_ ag436 

Endothelial cells 0.0 

Endothelial cells (treated) 0.0 

Pancreas 1.6 

Pancreatic ca. CAP AN 2 0.0 

Adipose 23.3 

Adrenal gland 0.4 

Thyroid 0.0 

Salivary gland 0. 1 

Pituitary gland 0.0 

Brain (fetal) 0.0 

Brain (whole) 0.0 

Brain (amygdala) 0.0 

Brain (cerebellum) 0,0 

Brain (hippocampus) 0.0 

Brain (substantia nigra) 0. 1 

Brain (thalamus) 0.0 

Brain (hypothalamus) 0.4 

Spinal cord 0.3 

CNS ca. (gHo/astro) U87-MG 0.0 

CNS ca. (glio/astro) U-118-MG 0.9 

CNS ca. (astro) SW1783 0.0 

CNS ca.* (neuro; met ) SK-N-AS 0.3 

CNS ca. (astro) SF-539 0.0 

CNS ca. (astro) SNB-75 0.0 

CNS ca. (glio) SNB-19 0.0 

CNSca.(glio)U251 0,0 

CNS ca. (gUo) SF-295 4.5 

Heart 0.0 

Skeletal muscle 0.0 

Bone marrow 6.1 

Thymus 1.0 

Spleen 0.8 

Lyn:q)h node 1 .4 

Colon (ascending) 3.3 

Stomach 0.3 

Small intestine 0.2 

Colon ca. SW480 0.1 

Colon ca.* (SW480 met) SW620 0. 1 

Colon ca. HT29 0.0 

Colon ca.HCT- 116 0.1 

Colon ca. CaCo-2 0.0 

Colon ca.HCT-15 0.2 

Colon ca. HCC-2998 0.2 



Relative 





Expression(%) 


Tissue Name 


ltm5o7t ag4ao 


Kidney (fetal) 


0.3 


Renal ca. 786-0 


0.0 


Renal ca. A498 


0.0 


Renal ca. RXF 393 


0.0 


Renal ca. ACHN 


0.0 


Renal ca. UO-31 


0.0 


Renal ca. TK-10 


0.0 


Liver 


0.4 


Liver (fetal) 


4.6 


Liver ca. (hepatoblast) HepG2 


0.3 


Lung 


0.0 


Lung (fetal) 


0,0 


Lung ca. (small cell) LX-1 


1.3 


Lung ca. (small cell) NCI-H69 


0.8 


Lung ca. (s.cell var.) SHP-77 


0.0 


Lung ca. (large cell)NCI-H460 


1.0 


Lung ca, (non-sm. cell) A549 


0.5 


Limg ca. (non-s.cell) NCI-H23 


1.0 


Limg ca (non-s.cell) HOP-62 


0.2 


Lxrng ca. (non-s.cl) NCI-H522 


03 


Lung ca. (squam.) SW 900 


0.0 


Limg ca. (squam.) NCI-H596 


0.2 


Mammary gland 


1.3 


Breast ca.* (pi. effusion) MCF-7 


0.0 


Breast ca.* (pl.ef) MDA-MB-231 


0.5 


Breast ca.* (pi. effusion) T47D 


0.5 


Breast ca. BT-549 


0.0 


Breast ca. MDA-N 


IGO.O 


Ovary 


0.0 


Ovarian ca. OVCAR-3 


1.3 


Ovarian ca. OVCAR-4 


0.0 


Ovarian ca. OVCAR-5 


0.0 


Ovarian ca. OVCAR-8 


3.5 


Ovarian ca. IGROV-1 


0,0 


Ovarian ca.* (ascites) SK-OV-3 


0.0 


Uterus 


0.1 


Placenta 


13.3 


Prostate 


0.4 


Prostate ca.* (bone met PC-3 


0.9 


Testis 


79.0 


Melanoma Hs688(A).T 


0.0 


Melanoma* (met) Hs688(B).T 


0.0 


Melanoma UACC-62 


0„0 
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Gastric ca * (liver met) NCI-N87 0.2 Melanoma M14 0.1 

Bladder 0.0 Melanoma LOX IMVI 0.0 

Trachea 0.2 Melanoma* (met) SK-MEL-5 0.0 

Kidney 0.2 Melanoma SK-MEL-28 8.7 



Table 61. Panel 1.1 





Relative 


Relative 




Expression(%) 


Expression(' 




1 1tm830t 


l.ltm624t 


Tissue Name 


ag436b 


ag436 


Adipose 


1.1 


3.8 


Adrenal gland 


0.0 


0.0 


Bladder 


0.0 


0.1 


Brain (amygdala) 


0.0 


0.0 


Brain (cerebellum) 


0.0 


0.4 


Brain (hippocampus) 


0.0 


0.0 


Brain (substantia nigra) 


0.0 


0.4 


Brain Tthalamus^ 


0.0 


0.0 


r^erebral Cortex 


0.0 


0.0 


Brain (fetal) 


0.0 


0.0 


Brain ( whole^ 


0.0 


0.4 


CNS ca Celio/astro) U-1 18-MG 


0.0 


0.8 


CNS ca. (astro) SF-539 


0.0 


0.0 


CNS ca. (astro) SNB-75 


0.0 


0.0 


CNS ca. (astro) SW1783 


0.0 


0.0 


CNS ca Cdio) U251 


0.0 


0.0 


CNS ca. (glio) SF-295 


4.2 


3.3 


CNS ca. (glio) SNB-19 


0.0 


0.2 


CNS ca. (glio/astro) U87-MG 


0.0 


0.0 


CNS ca.* (neuro; met ) SK-N-AS 


0.0 


0.2 


Mammary gland 


0.0 


0.0 


Breast ca. BT-549 


0.0 


0.0 


Breast ca. MDA-N 


100.0 


100.0 


Breast ca.* (pi. effusion) T47D 


0.0 


0.4 


Breast ca.* (pi. effusion) MCF-7 


0.0 


0.0 


Breast ca.* (pl.ef) MDA-MB-231 


0.0 


0.0 


Small intestine 


0.0 


0.3 


Colorectal 


0.0 


0.0 


Colon ca. HT29 


0.0 


0.3 


Colon ca. CaCo-2 


0.0 


0.0 


Colon ca. HCT-15 


0.0 


0.1 


Colon ca. HCT-116 


0.0 


0.0 


Colon ca. HCC-2998 


0.0 


0.2 


Colon ca. SW480 


0.0 


0.0 


Colon ca.* (SW480 met)SW620 


0.0 


0.4 
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Stomach 


0.0 


0.4 


Gastric ca * (liver met) NCI-N87 


0.0 


0.4 


Heart 


0.0 


0.0 


Fetal Skeletal 


0.0 


0.0 


Skeletal muscle 


0.0 


0.0 


Endothelial cells 


0.0 


0.0 


Endothelial cells (treated) 


0.0 


0.0 


Kidney 


0.0 


0.3 


Kidney (fetal) 


0.0 


0.2 


Renal ca. 786-0 


0.0 


0.0 


Renal ca. A498 


0.0 


0.0 


Renal ca. ACHN 


0.0 


0.0 


Renal ca.TK-10 


0.0 


0.0 


Renal ca. UO-31 


0,0 


0.0 


Renal ca. RXF 393 


0.0 


0.0 


Liver 


0.0 


0.6 


Liver (fetal) 


1.7 


1.5 


Liver ca. (hepatoblast) HepG2 


0.0 


0.2 


Lung 


0.0 


0.0 


Limg (fetal) 


0.0 


0.3 


Lxing ca (non-s.cell) HOP-62 


0.2 


0.4 


Lung ca. (large cell)NCI-H460 


0.0 


0.3 


Lung ca. (non-s.cell) NCI-H23 


0.0 


0.4 


Lung ca. (non-s.cl) NCI-H522 


0.3 


1.0 


Lung ca. (non-sm. cell) A549 


0.0 


0.2 


Lung ca. (s.cell var.) SHP-77 


0.0 


0.2 


Lung ca. (small cell) LX-1 


0.0 


2.3 


Lung ca. (small cell) NCI-H69 


0.0 


0.9 


Lung ca. (squam.) SW 900 


0.0 


0.0 


Lung ca. (squam.) NCI-H596 


0.0 


0.2 


Lymph node 


0.0 


0.4 


Spleen 


0.0 


0.2 


Thymus 


0.0 


0.4 


Ovary 


0.0 


0.0 


Ovarian ca. IGROV-1 


0.0 


0.1 


Ovarian ca. OVCAR-3 


0.3 


0.9 


Ovarian ca. OVCAR-4 


0.0 


0.0 


Ovarian ca. OVCAR-5 


0.0 


0.4 


Ovarian ca. OVCAR-8 


0.2 


0.9 


Ovarian ca.* (ascites) SK-OV-3 


0.0 


0.0 


Pancreas 


5.1 


2.4 


Pancreatic ca. CAP AN 2 


0.0 


0.0 


Pituitary gland 


0.0 


0.2 


Placenta 


3.8 


4.2 


Prostate 


0.0 


0.5 


Prostate ca.* (bone met)PC-3 


0.0 


0.3 
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Salivary gland 

Trachea 

Spinal cord 

Testis 

Thyroid 

Uterus 

Melanoma Ml 4 
Melanoma LOX IMVI 
Melanoma UACC-62 
Melanoma SK-MEL-28 
Melanoma* (met) SK-MEL-5 
Melanoma Hs688(A).T 
Melanoma* (met) Hs688(B).T 

Table 62. Panel 1.3D 

Relative 
Expression(%) 
13Dtm3724t_ai 
Tissue Name 436 



Liver adenocarcinoma 


2.5 


Pancreas 


0.8 


Pancreatic ca. CAP AN 2 


0.0 


Adrenal gland 


0.0 


Thyroid 


0.5 


Salivary gland 


0.0 


Pituitary gland 


0.6 


Brain (fetal) 


3.5 


Brain (whole) 


1.6 


Brain (amygdala) 


0.0 


Brain (cerebellum) 


2.2 


Brain (hippocampus) 


2.9 


Brain (substantia nigra) 


2.1 


Brain (thalamus) 


0.7 


Cerebral Cortex 


1.4 


Spinal cord 


0.0 


CNS ca. (glio/astro) U87-MG 


1.0 


CNS ca. (glio/astro) U-118-MG 


5.1 


CNS ca. (astro) SW1783 


4.3 


CNS ca * (neuro; met ) SK-N-AS 


0.7 


CNS ca. (astro) SF-539 


0.0 


CNS ca. (astro) SNB-75 


0.0 


CNS ca. (glio) SNB-19 


0.8 


CNS ca. (glio) U251 


0.3 


CNS ca. (glio) SF-295 


5.6 


Heart (fetal) 


0.8 



0.0 


0.2 


0.0 


0.0 


0,0 


0.2 


28.7 


44.4 


0.0 


0.0 


0.0 


0.0 


0.0 


0.2 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0 0 


0 0 


0.0 


0.0 


0.0 


0.0 




Relative 








1.3Dtm3724t_ag 


Tissue Name 


436 


Kidney (fetal) 


3.3 


Renal ca. 786-0 


1.0 


Renal ca. A498 


1.0 


Renal ca. RXF 393 


1.7 


Renal ca. ACHN 


0.0 


Renal ca. UO-31 


0.0 


Renal ca. TK-10 


0.0 


Liver 


2.2 


Liver (fetal) 


11.6 


Liver ca. (hepatoblast) HepG2 


0.0 


Lung 


2.7 


Limg (fetal) 


4.0 


Limg ca. (small cell) LX-1 


2.5 


Lung ca. (small cell) NCI-H69 


0.0 


Lung ca. (s.cell var.) SHP-77 


0.0 


Lung ca. (large cell)NCI-H460 


0.0 


Lung ca. (non-sm. cell) A549 


8.4 


Lung ca. (non-s.cell) NCI-H23 


2.8 


Lung ca (non-sxell) HOP-62 


0.9 


Lung ca. (non-s.cl) NCI-H522 


0.0 


Lung ca. (squam.) SW 900 


1.0 


Limg ca. (squam.) NCI-H596 


0.0 


Mammary gland 


0.0 


Breast ca.* (pi. eflusion) MCF-7 


0.0 


Breast ca.* (pl.ef) MDA-MB-231 


1.7 


Breast ca.* (pi. effusion) T47D 


0.0 
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Heart 0.0 

Fetal Skeletal 0.0 

Skeletal muscle 0.0 

Bone marrow 1 6.7 

Thymus 0.7 

Spleen 1.4 

Lymph node 3.7 

Colorectal 1.1 

Stomach 1.1 

Small intestine 1.3 

Colon ca. SW480 0.7 

Colon ca.* (SW480 met) SW620 1.0 

Colon ca. HT29 2.0 

Colon ca.HCT-.l 16 0.0 

Colon ca. CaCo-2 0.7 
83219 CC Well to Mod Diff 

(QD03866) 0.0 

Colon ca.HCC-2998 0.7 

Gastric ca.* (liver met) NCI-N87 0.0 

Bladder 0.0 

Trachea 0.0 

Kidney 0,8 



Breast ca. BT-549 0.0 

Breast ca. MDA-N 76.8 

Ovary 0.0 

Ovarian ca. OVCAR-3 3 . 1 

Ovarian ca. OVCAR-4 0.0 

Ovarian ca. OVCAR-5 0.8 

Ovarian ca. OVCAR-8 2.5 

Ovarian ca.IGROV-1 0.9 

Ovarian ca.* (ascites) SK-OV-3 1 .7 

Uterus 0.0 

Placenta 6.3 

Prostate 1.3 

Prostate ca.* (bone met)PC-3 1 .7 

Testis 100.0 

Melanoma Hs688(A).T 0.0 

Melanoma* (met) Hs688(B).T 0.9 

Melanoma UACC-62 0.0 

Melanoma M14 0.0 

Melanoma LOX IMVI 0.0 

Melanoma* (met) SK-MEL-5 2.0 

Adipose 2.5 



Table 63. Panel 2D 

Relative 

Expression(%) 

2Dtni3725t 



Tissue Name ag436 

Normal Colon GENPAK 06 1 003 0.0 

83219 CC Well to Mod Diff 
(OD03866) 0.9 

83220 CC NAT f0DQ3866) 0.9 

83221 CC Gr.2 rectosigmoid 
rOD03868) 0.0 

83222 CC NAT fQDQ3868) 0.8 

83235 CC Mod Diff (QD0392Q) 0.5 

83236 CC NAT rODQ392Q) 0.4 

83237 CC Gr.2 ascend colon 
(OD0392n 0.9 

83238 CC NAT fODQ3921) 0.5 

83241 CC from Partial 

Hepatectomy (QDQ43Q9) 1.7 

83242 Liver NAT (ODQ4309) 0.8 

87472 Colon mets to lung 
rQD04451-0n 0.8 

87473 Lung NAT fOD0445 1-02) 0.0 



Relative 
Expression(%) 
2Dtm3725t_ 
Tissue Name ag436 



Kidney NAT Clontech 8120608 


0.2 


Kidney Cancer Clontech 8120613 


0.2 


Kidney NAT Clontech 8120614 


0.0 


Kidney Cancer Clontech 9010320 


56.6 


Kidney NAT Clontech 9010321 


0.0 


Normal Uterus GENPAK 061018 


0.0 


Uterus Cancer GENPAK 06401 1 


0.7 


Normal Thyroid Clontech A+ 




6570-1 


0.4 


Thyroid Cancer GENPAK 064010 


0.0 


Thyroid Cancer INVITROGEN 




A302152 


0.3 


Thyroid NAT INVITROGEN 




A302153 


0.3 


Normal Breast GENPAK 061019 


0.4 


84877 Breast Cancer (OD04566) 


1.3 
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Normal Prostate Clontech A+ 



6546-1 


1.4 


84140 Prostate Cancer rOD04410) 


1.5 


84141 Prostate ISAT (OD04410) 


U.3 


87073 Prostate Cancer fOD04720- 




01} 


L6 


87074 Prostate NAT (0004720- 




02) 


1.0 


Normal Lung GENPAK 061010 


1.4 


83239 Lims Met to Muscle 




(0004286) 


0.6 


83240 Muscle NAT (0004286) 


0.7 


84136 Lun^ Malimant Cancer 




(OO031261 


0.0 


84 1 37 Luna NAT (0003 1 26) 


0.6 


84871 Luns Cancer (0004404) 


0.0 


84872 Lun2 NAT (OD04404) 


0.0 


84875 Luna Cancer (0004565) 


0.6 


84876 Lung NAT (0004565) 


0.7 


85950 h\m<y Cancer (0004237-01 ) 


0.9 


85970 Lung NAT (OD04237-02) 


0.2 


83255 Ocular Mel Met to Liver 




(0004310) 


0.0 


83256 Liver NAT (0004310) 


0.2 


84139 Melanoma Mets to Luns 




(0004321) 


0.6 


84138 Lung NAT (0004321) 


0.4 


Normal Kidney GENPAK 061008 


1.0 


83786 Kidney Ca, Nuclear grade 2 




(0004338) 


0.2 


83787 KidnevNAT (OD04338) 


2.0 


R'^7SR TCidnpv Ca Nuclear s^rade 




1/2 (OD04339) 


0.4 


83789 KidnevNAT (0004339) 


0.6 


83790 Kidnev Ca, Clear cell type 




(OD04340) 


0.4 


83791 Kidnev NAT (0004340) 


0.2 


83792 Kidney Ca, Nuclear grade 3 




(OD04348) 


03 


83793 KidnevNAT (0004348) 


0.0 


87474 Kidnev Cancer (0004622- 




011 


0.3 


87475 Kidnev NAT (0004622- 




03) 


0.0 



85975 Breast Cancer (0004590- 

01} 1.1 

85976 Breast Cancer Mets 
(OD04590-03) 2.7 

87070 Breast Cancer Metastasis 
(0004655-05) 3.5 

GENPAK Breast Cancer 064006 37.9 

Breast Cancer Res. Gen. 1 024 1.1 

Breast Cancer Clontech 9100266 0.4 

Breast NAT Clontech 9100265 0.4 

Breast Cancer INVITROGEN 

A209073 1.0 

Breast NAT INVITROGEN 

A2090734 0.9 

Normal Liver GENPAK 061009 0.0 

Liver Cancer GENPAK 064003 03 

Liver Cancer Research Genetics 

RNA 1025 0.0 

Liver Cancer Research Genetics 

RNA 1026 0.0 

Paired Liver Cancer Tissue 

Research Genetics RNA 6004-T 0.2 

Paired Liver Tissue Research 

Genetics RNA 6004-N 1 .0 

Paired Liver Cancer Tissue 

Research Genetics RNA 6005-T 0.2 

Paired Liver Tissue Research 

Genetics RNA 6005-N 0.6 

Normal Bladder GENPAK 061001 03 

Bladder Cancer Research Genetics 

RNA 1023 0.0 

Bladder Cancer INVITROGEN 

A302173 100.0 

87071 Bladder Cancer (QDQ4718- 

on 2.8 

87072 Bladder Normal Adjacent 
(0004718-03) 0.6 

Normal Ovary Res. Gen. 0.0 

Ovarian Cancer GENPAK 064008 1.0 

87492 Ovary Cancer (OD04768- 

07) 2.1 

87493 Ovary NAT (0004768-08) 0.6 
Normal Stomach GENPAK 

061017 0.9 

Gastric Cancer Clontech 9060358 0.3 

NAT Stomach Clontech 9060359 0.8 

Gastric Cancer Clontech 9060395 0.5 

NAT Stomach Clontech 9060394 0.0 
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85973 Kidney Cancer rODQ4450- 
01} 

85974 Kidney NAT fOD04450- 
031 

Kidney Cancer Clontech 8120607 



0.0 Gastric Cancer Clontech 9060397 

0.5 NAT Stomach Clontech 9060396 

0.0 Gastric Cancer GENPAK 064005 



1.4 

0.0 
0.3 



Table 64. Panel 3D 



Tissue Name 

94905_Daoy_Medulloblastoma/Ce 

rebellumsscDNA 

94906_TE67 l_Medulloblastom/Ce 

rebellum_sscDNA 

94907_D283 

Med_Medulloblastoma/Cerebellimi 
_sscDNA 

94908_PFSK-l_Primitive 

Neuroectodermal/Cerebellum_sscD 

NA 



94909_XF-498_CNS_sscDNA 
94910_SNB- 
78_CNS/glioma_sscDNA 
949n_SF- 

268_CNS/glioblastoma_sscDNA 
9491 2_T98G_Ghoblastoma_sscD 
NA 

96776_SK-N-SH_Neuroblastoma 

(metastasis)_sscDNA 

94913_SF- 

295_CNS/glioblastoma_sscDNA 

949 1 4_Cerebellum_sscDNA 

96777_Cerebellum_sscDNA 
94916_NCI- 

H292_Mucoepidermoid lung 
carcinoma_sscDNA 
94917_DMS-1 14_Small cell lung 
cancersscDNA 

94918_DMS-79_SmalI cell lung 
cancer/neuroendocrine_sscDNA 
94919_NCI-H146_Small cell lung 
cancer/neuroendocrine_sscDNA 
94920_NCI-H526_Small cell lung 
cancer/neuroendocrine_sscDNA 
94921_NCI-N417_SmaIl cell lung 
cancer/neuroendocrine_sscDNA 
94923_NCI-H82_Small cell lung 
cancer/neuroendocrine sscDNA 



Relative 
Expression(%) 
3dtm5874t_ 
ag436 



0.0 
0.0 

0.1 

0.0 

0.2 
0.0 
0.0 
0.1 
0.5 
0.5 
0.2 
0.0 

0.0 

0,0 

0.0 

16.0 

0.0 

0.0 

0-0 



Tissue Name 

94954_Ca Ski_Cervical 
epidermoid carcinoma 
(metastasis)_sscDNA 
94955_ES-2_Ovarian clear cell 
carcinoma_sscDNA 
94957_Ramos/6h stim_"; 
Stimulated with PMA/ionomycin 
6h_sscDNA 

94958_Ramos/14h stim_"; 

Stimulated with PMA/ionomycin 

14h_sscDNA 

94962_MEG-01_Chronic 

myelogenous leukemia 

(megokaryoblast)_sscDNA 

94963_Raji_Burkitfs 

lymphoma_sscDNA 

94964_Daudi_Burkitt's 

lymphoma_sscDNA 

94965_U266_B-cell 

plasniacyton^myeloma_sscDNA 

94968_CA46_Burkitt*s 

lyntphoma_sscDNA 

94970_RL_non-Hodgkin's B-cell 

lymphoma_s scDNA 

94972_JMl_pre-B-cell 

lymphoma/leukeniia_sscDNA 

94973_Jurkat_T cell 

leukemia_sscDNA 

94974_TF- 

l_Erythroleukemia_sscDNA 
94975_HUT 78_T-cell 
lymphoma_sscDNA 
94977_U937_Histiocytic 
lymphoma_sscDNA 
94980_KU-8 1 2_Myelogenous 
leukemia_sscDNA 
94981_769-P_Clear cell renal 
carcinoma_sscDNA 
94983_Caki-2_Clear cell renal 
carcinoma_sscDNA 
94984_SW 839_Clear cell renal 
carcinoma sscDNA 



Relative 
Expression{%) 
3dtm5874t_ 
ag436 



0.0 
0.0 

0.0 

0.0 

0.0 
0.0 
0.0 
lOD.O 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.5 
0.0 
0.0 
0.0 
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94924_NCI-H157_Squamous cell 

lung cancer (metastasis)_sscDNA 0.0 

94925_NCI-H1155_Large cell lung 
cancer/neuroendocrine_sscDNA 0.0 

94926_NCI-H1299_Large cell lung 
cancer/neuroendocrine_sscDNA 7 . 6 

94927_NCI-H727_Lung 

carcmoid_sscDNA 0.0 
94928_NCI-UMC-1 l_Lung 

carcinoid_sscDNA 0.0 
94929_LX-l_Sman cell lung 

cancer_sscDNA 0 . 0 
94930_Colo-205_Colon 

cancer_sscDNA 0.0 
94931_KM12_Colon 

cancer^sscDNA 0.0 

94932_KM20L2_Colon 

cancersscDNA 0.0 

94933_NCI-H7 1 6_Colon 

cancersscDNA 0.0 

94935_SW-48_Colon 

adenocarcinomasscDNA 0.0 
94936_SW11 16_Colon 

adenocarcmonia_sscDNA 0.0 

94937_LS 174T_Colon 
adenocarcinoma_sscDNA 0. 1 

9493 8_S W-948_Colon 

adenocarcinoma_sscDNA 0.0 
94939_SW-480_Colon 

adenocarcinoma_sscDNA 0. 0 

94940_NCI-SNU-5_Gastric 
carcinoma_sscDNA 0.0 

94941_KATO III_Gastric 

carcinoma_sscDNA 0.0 
94943_NCI-SNU- 1 6_Gastric 

carcinonia_sscDNA 0 . 0 
94944__NCI-SNU- l_Gastric 

carcinoma_sscDNA 0 . 0 
94946_RF-l_Gastric 

adenocarcmoma__sscDNA 0.0 
94947_RF-48_Gastric 

adenocarcmonia_sscDNA 0 , 0 
96778_MKN-45_Gastric 

carcinoma_sscDNA 0.0 
94949_NCI-N87_Gastric 

carcinoma_sscDNA 0.0 
94951_OVCAR-5_OvaTian 

carcinoma_sscDNA 0 . 0 
94952_RL95-2_Uterme 

carcinoma sscDNA 0.0 



949S6_G401_Wilms' 

tumor_sscDNA 0 . 0 

94987_Hs766T_Pancreatic 

carcinoma (LN 

metastasis)_sscDNA 0 .0 

94988_CAPAN-l_Pancreatic 
adenocarcinoma (liver 

metastasis)_sscDNA 0 .0 

94989_SU86.86_Pancreatic 

carcinoma (liver 

metastasis)_sscDNA 0.0 
94990_BxPC-3_Pancreatic 
adenocarcinoma_sscDNA 0.0 
9499 l_HPAC_Pancreatic 
adenocarcinonia_sscDN A 0 . 0 

94992_MIA PaCa-2_Pancreatic 
carcinoma_sscDNA 0 . 0 

94993_CFP AC- l_Pancreatic 
ductal adenocarcinoma_sscDNA 0.0 
94994_PANC- 1 _Pancreatic 
epithelioid ductal 

carcinomasscDNA 0.0 
94996_T24_Bladder carcimna 
(transitional cell)_sscDNA 0.0 
94997_5637_Bladder 

carcinoma_sscDNA 0.0 
94998_HT-1 197_Bladder 
carcinoma_sscDNA 0.0 
94999_UM-UC-3__Bladder 
carcinma (transitional 

cell)_sscDNA 0.0 
95000_A204_Rhabdomyosarcoma 

sscDNA 0.1 
95001_HT- 

1 080_Fibrosarcoma_sscDNA 0.0 

95002_MG-63_Osteosarcoma 

(bone)_sscDNA 0,0 

95003_SK-LMS- 

l_Leiomyosarcoma 

(vulva)_sscDNA 0.0 

95004_SJRH30_Rhabdomyosarco 

ma (met to bone marTow)_sscDNA 0.0 

95005_A43 l_Epidermoid 

carcinomasscDNA 0.0 

95007_WM266- 

4_Melanoma_sscDNA 0.0 
95010_DU 145_Prostate 
carcinoma (brain 

metastasis)_sscDNA 0. 1 

95012_MDA-MB-468_Breast 

adenocarcinoma_sscDNA 0. 1 

95013_SCC-4_Squamous cell 

carcinoma of tongue_sscDNA 0.0 

95014_SCC-9_Squamous cell 

carcinoma of tongue_sscDNA 0.0 

95015_SCC-15_Squamous cell 

carcinoma of tongue_sscDNA 0.0 
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94953_HelaS3_Cervical 
adenocarcinoma sscDNA 



0.0 



95017_CAL 27__Squamous cell 
carcinoma of tongue_sscDNA 



0.0 



Table 65. Panel 4D 



Tissue Name 

93768_Secondary Thl_anti- 
CD28/anti-CD3 
93769_Secondary Th2_anti- 
CD28/anti-CD3 

93770_Secondary Trl_anti- 
CD28/anti-CD3 

93573_Secondary Thl_resting day 
4-6 in IL-2 

93572_Secondary Th2_resting day 
4-6 in IL-2 

93571_SecondaTy Trl_resting day 
4-6 in IL-2 

93568_primary Thl_anti- 
CD28/anti-CD3 
93569__priinary Th2_anti- 
CD28/anti-CD3 

93570_primary Trl_anti- 
CD28/anti-CD3 

93565_priniary Tlil_resting dy 4-6 
in IL-2 

93566_primary Th2_resting dy 4-6 
in IL-2 

93567_primary Trl_resting dy 4-6 
in IL-2 

93351_CD45RA CD4 
lyn^hocyte_anti-CD2 8/anti-CD3 

93352_CD45RO CD4 
lymphocyte_anti-CD28/anti-CD3 
93251_CD8 Lymphocytes_anti- 
CD28/anti-CD3 

93353_chronic CDS Lymphocytes 
2ry_resting dy 4-6 in IL-2 
93574_chronic CDS Lynphocytes 
2ry_activated CD3/CD28 

93354_CD4_none 
93252_Secondary 
Tlil/Th2/Trl anti-CD95 CHll 



93103 LAK cells_resting 



Relative 
Expression(%) 
4Dtin3726t_ 
ag436 

0.0 
0.0 

18.6 
22.7 
22.5 
6.8 

19.5 
22.1 

35.8 

47.6 
62.0 

12.9 
16.8 

29.9 
43,2 
9.9 
34.4 
24.5 
26.8 

30.4 



Relative 
Expression(%) 
4Dtm3726t_ 
Tissue Name ag436 

93100_HUVEC {Endothelial)_IL- 

Ib 

93779_HUVEC (Endothelial)_IFN 
gamma 

93102_HUVEC 
(Endothelial)_TNF alpha + IFN 
gamma 

93101_HUVEC 
(EndotheHal)_TNF alpha + IL4 
937S1_HUVEC (Endothelial)_IL- 
11 

935S3_Lung Microvascular 
Endothelial Cells none 
93584_Liing Microvascular 
Endothelial Cells_TNFa (4 ng/ml) 
andILlb{lng/ml) 
92662_Microvascular Dermal 
endothelium_none 
92663_Microsvasular Dermal 
endothelium_TNFa (4 ng/ml) and 
ILlb(l ng/ml) 
93773_Bronchial 
epithelium_TNFa (4 ng/ml) and 
ILlb(l ng/ml) ** 
93347_Small Airway 
Epitheli\mi_none 
93348_Small Airway 
Epithelium_TNFa (4 ng/ml) and 
ILlb (1 ng/ml) 
92668_Coronery Artery 
SMC_resting 
92669_Coronery Artery 
SMC_TNFa (4 ng/ml) and ILlb (1 
ng/ml) 



19.1 



0.0 



6.8 



0.0 



0.0 



19.3 



31.0 



0.0 



0.0 



0.0 



0.0 



18.2 



0.0 



0.0 



93107_astrocytes_resting 0.0 

93108_astrocytes_TNFa (4 ng/ml) 

and ILlb (1 ng/ml) 0.0 

92666_KU-812 (Basophil)_resting 89.5 
92667_KU-812 

(Basophil)_PMA/ionoycin 95 .3 
93579_CCD1106 

(Keratinocytes)_none 5 . 8 
935 80_CCD 1106 
(Keratinocytes)_TNFa and IFNg 

** 0.0 
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93788_LAK cells_IL-2 4 1 .2 

93787_LAK cells_IL-2+IL-12 8.5 

93789_LAK cellsJL-2+IFN 

gamma 44.8 

93790_LAK cells_IL-2+ IL-18 40.9 

93104_LAK celis_PMA/ionomycin 

and IL-18 0.0 

93578_NK Cells IL-2_resting 27.0 

93109_Mixed Lyn^hocyte 

Reaction Two Way MLR 34.2 

93 1 10_Mixed Lymphocyte 

Reaction_Two Way MLR 9.3 

93 1 1 l_Mixed Lymphocyte 

Reaction_Two Way MLR 33.0 

93 1 1 2_Mononuclear Cells 

(PBMCs)_resting 0.0 

93 1 13_Mononuclear Cells 

(PBMCs)_PWM 62.4 

93 1 14__Mononuclear Cells 

(PBMCs)_PHA-L 54.0 

93249_Ramos (B cell)_none 0.0 

93250_Ramos (B cell)_ionomycm 17.6 

93349_B lymphocytes_PWM 1 1.5 

93350_B lymphoytes_CD40L and 

IL-4 10.6 

92665_EOL-l 

(Eosinophil)_dbcAMP 

differentiated 6.2 
93248_EOL-l 

(Eosinophil)__dbcAMP/PMAionom 

ycin 0.0 

93356_Dendritic Cells_none 8.4 

93355_Dendritic Cells_LPS 100 

ng/ml 11.1 

93775_Dendritic Cells_anti-CD40 7.6 

93774_Monocytes_resting 0.0 

93776_Monocytes_LPS 50 ng/ml 9.3 

9358 l_Macrophages_resting 9.3 

93582_Macrophages_LPS 100 

ng/ml 0.0 

93098_HUVEC 

(Endothehal)_none 0.0 
93099_HUVEC 

(Endothelial)_starved 1 0 .2 



93791_Liver Cirrhosis 35.6 

93792_Lupus Kidney 0.0 

93577_NCI-H292 8.9 

93358_NCI-H292_IL-4 22.5 

93360_NCI-H292_IL-9 39.0 

93359_NCI-H292JL-13 0.0 

93357_NCI-H292_IFN gamma 16.6 

93777_HPAEC_- 0.0 
93778_HPAEC_IL-1 beta/TNA 

alpha 0.0 
93254_Normal Human Lung 

Fibroblast_none 21.2 
93253_Normal Human Lung 



Fibroblast_TNFa (4 ng/ml) and IL- 



Ib (1 ng/ml) 27.5 
93257_Normal Human Lung 

Fibroblast_IL-4 0.0 
93256_Normal Human Limg 

Fibroblast_IL-9 11.4 
93255_Nonml Human Lung 

Fibroblast_IL-13 0.0 
93258_Normal Human Lung 

Fibroblast_IFN gamma 20.0 
93 1 06_Dermal Fibroblasts 

CCD1070_resting 4.2 

93361_Dermal Fibroblasts 

CCD 1 070_TNF alpha 4 ng/ml 4 1 .2 

93105_Dermal Fibroblasts 

CCD1070JL-1 beta 1 ng/ml 113 

93772_dermal fibroblast_IFN 

gamma 0.0 

93771_dermal fibroblastJL-4 0.0 

93259_IBD Colitis 1** 0.0 

93260_IBD Colitis 2 1 0.1 

93261_IBDCrohns 0.0 

73501 0_Colon_normal 33 .0 

73501 9_Lung_none 0 . 0 

64028-l_Thymus_none 28.7 

64030-l_Kidney_none 1 00.0 



Summary of the Panels 
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Probe Ag436 in Panel 1 shows that expression of NOVl (the SC83350421 gene) is 
highest in a breast cancer cell line. This suggests a potential role in the development or 
progression of breast cancer. This gene is also expressed at fairly high levels in adipose, 
pancreas, and testis, but test results from adipose tissue are unreliable due to genomic 
5 contamination. Expression of the gene in pancreas suggests that the SC83350421 gene is 
involved in metabolic diseases such as diabetes and obesity. 

This same probe used in Panel 1.3D resulted in high expression in testes and a single 
breast cancer cell line, while other samples produced low to undetectable results- Thus, this 
gene may be utilized as a unique and specific marker for normal testis tissue or its modulation 
10 could be used as a therapeutic agent for breast cancer. 

Probe Ag436 was also used in Panels 2D, 3D and 4D. Gene expression in Panel 2D 
was found restricted to one each of bladder, kidney and breast cancer. The expression found in 
breast cancer tissue is in agreement with the results in Panel 1.3D. Thus, therapeutic 
modulation of this gene may have utility in the treatment breast, bladder or kidney cancer. 

15 Expresssion of NOVl (the SC83350421 gene) in Panel 3D was found in a single 

sample of a plasmacytoma cell line and two lung cancer cell lines. Therapeutic modulation 
here is indicated for the treatment of plasmacytoma and lung cancer. Panel 4D shows 
expression of the SC83350421 gene in kidney and in the KU-812 basophil cell lines. 
Basophils are found in the kidney and may give rise to the signal observed in this tissue (see 

20 "Molecular cloning of a novel protein-tyrosine phosphatase containing a membrane-binding 
domain and GLGF repeats." Maekawa, K., et al., FEBS Lett. 1994 Jan. 10;337(2):200-6). 
Therefore, antibodies to the protein encoded by the SC83350421 gene may be used to detect 
basophils in kidney tissue. 

Probe AR436b used in Panel 1.1 indicates that results from two experiments using 
25 different probe and primer sets are in good agreement. The expression of the SC83350421 

gene is highest in testes and one breast cancer cell line. Expression in the other samples is low 
to undetectable. Thus, the expression of this gene can be utilized as a unique and specific 
marker for normal testis tissue or its modulation could be used as a therapeutic agent for breast 
cancer. Again, contamination of the adipose tissue sample produced erroneous results for that 
30 sample. 



149 



Example 8B: NOVlUGene AL031711 A Ext) Expresssion 

The Taqman tissue expression profile results shown below demonstrate that NOV 1 1 
plays a potential role in tumorigenesis, metastatic potential, and angiogenesis and therefore 
could be used to treat metastatic potential and invasion. Therapeutic targeting of NOV 1 1 with 
a monoclonal antibody is anticipated to limit or block the extent of metastatic potential and 
angiogenesis in certain tumors. Expression of gene AL03 171 l_A_Ext was assessed using the 
primer-probe set Ag720, described in Table 66. Results of the RTQ-PCR runs are shown in 
Tables 67, 68 and 69. 



Table 66 Probe Name Ag720 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 

NO: 


Forward 


5'-AGGAGCAACGTCCTCTGTAAC-3' 


58.5 


21 


562 


130 


Probe 


TET-5'- 

CTTCCAACCACACTGAGCGGTTTGAG-3'- 
TAMRA 


70.7 


26 


605 


131 


Reverse 


5'-ACAGCATGTCGTCCTTGATG-3' 


59.7 


20 


636 


132 



Table 67; Panel 1.2 



Tissue Name 


Rel. Expr., % 
1.2tm889t ag720 


Rel. Expr., % 
1.2tml048t ag720 


Endothelial cells 


0 


0 


Heart (fetal) 


0 


0 


Pancreas 


0 


0.7 


Pancreatic ca. CAP AN 2 


0 


1.5 


Adrenal Gland (new lot*) 


0 


0 


Thyroid 


0 


0 


Salavary gland 


0 


0 


Pituitary gland 


24.8 


25.9 


Brain (fetal) 


0 


0 


Bram (whole) 


0 


0 


Brain (amygdala) 


0 


0 


Brain (cerebellum) 


0 


0 


Bram (hippocampus) 


0 


0 


Brain (thalamus) 


0 


0 


Cerebral Cortex 


0 


0 


Spinal cord 


0 


0 


CNS ca. (glio/astro) U87-MG 


0 


0 


CNSca. (glio/astro) U-llS-MG 


0 


0 


CNS ca. (astro) SW1783 


0 


0 


CNS ca.* (neuro; met ) SK-N-AS 


0 


0 


CNS ca (astro) SF-539 


0 


0 


CNS ca. (astro) SNB-75 


0 


0 
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CNS ca. (gho) SNB-19 


0 


A 

u 


CNb ca. (glio) Uz5 1 


A 

u 


A 

u 


CNS ca. (glio) SF-295 


0 


A 

u 


Heart 


A 

u 


U 


Skeletal Muscle (new lot*) 


0 


U 


Bone marrow 


0 


A 
U 


Thymus 


0 


A 


Spleen 


0 


0 


Lymph node 


0 


0 


Colorectal 


0 


A 

0 


Stomach 


0 


A 


Small mtestme 


0 


A 

0 


Colon ca. SW450 


0 


A 


Colon ca.^ (SW480 met)SW620 


0 


0.9 


Colon ca. HT29 


0 


0 


Colon ca. HCT-n6 


0 


0 


Colon ca. CaCo-2 


0 


0.4 


83219 CC Well to Mod Diff 
(OD03866) 


0 


2.4 


Colon ca. HCC-2998 


30.8 


44. 1 


Gastric ca.* (bver met) NCI -N 87 


19.9 


24.3 


Bladder 


0 


A 

0 


Trachea 


0 


0 


Kidney 


0 


A A 

0.9 


Kidney (fetal) 


0 


2.1 


Renal ca. 786-0 


0 


0 


Renal ca. A498 


0 


0 


Renal ca. RXF393 


0 


0 


Renal ca. ACHN 


0 


0 


Renal ca. UO-31 


0 


0 


Renal ca. TK-10 


0 


0 


Liver 


4.1 


—J 

6.7 


Liver (fetal) 


0 


2.3 


Liver ca. (hepatoblast) HepG2 


0 


0.4 


Lung 


0 


0 


Lung (fetal) 




A 


r 11 IIX T 'XT' 1 

Lung ca. (small cell) LX-l 


7.5 


1 1 


Lung ca. (small cell) NCLH69 


0 


L3 


Lung ca. (s.cell var.) SHP-77 




A C 

0.5 


Lung ca. (large cen)NCI-H460 


0 


A 


Lung ca, (non-sm. cell) A549 


0 


A 

0 


Lung ca. (non-s.cell) NC1-H23 


c 


A 

0 


Lung ca (non-s.cell) HOP-62 


c 


A 


Lung ca. (non-s.cl) NCI-H522 


c 


A 

0 


Lung ca. (squam.j VUU 


r 
L 


A 

u 


Lung ca. (squam.) NCI-H596 


c 


) 1.1 


Mammary gland 


c 


) 1 


Breast ca.* (pi. effusion) MCF-7 




3.9 


Breast ca.* (pl.ef) MDA-MB-231 


( 


) 0 
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Breast ca.* (pi- effusion) T47D 


5.1 


1 1 Q 


Breast ca. BT-549 


0 


A 

u 


Breast ca. MDA-N 


0 


A 

u 


Ovary 


0 


U 


Ovarian ca. OVCAR-3 


0 


A 
U 


Ovarian ca. OVCAR-4 


0 


A 
U 


Ovarian ca. OVCAR-5 


100 


iUU 


Ovarian ca. OVCAR-8 


0 


A 

u 


Ovanan ca. IGROV-1 


0 


U 


Ovarian ca.* (ascites) SK-OV-3 


0 


A 

U 


Uterus 


0 


U 


Placenta 


0.4 




Prostate 


' ^ 

0 


1 1 

1. 1 


Prostate ca.* (bone mef)PC-3 


0 


u 


Testis 


0 


z 


Melanoma Hs688(A).T 


0 


A 


Melanoma* (met) Hs688(B).T 


c 


A 


Melanoma UACC-62 


c 


) (J 


Melanoma 


c 


) 0 


Melanoma LQX IMVI 


( 


) 0 


Melanoma* (met) SK-MEL-5 


i 


) 0 


1 Adipose . 




1 0.5 



Table 68: Panel 2D 



f 

2 

Tissue Name ^ 


.el. Expr.,% 
Dtm2402t ag720 


Normal Colon GENPAK 061003 


0 


83219 CC Well to Mod Diff (OD03866) 


2.2 


83220 CC NAT (0D03 866) 


0 


83221 CC Gr.2 rectosigmoid (OD03868) 


0 


■83222 CCNAT(ODQ3868) ^ — 


0 


83235 CC Mod Difr(ODO3920) 


0 


83236 CC NAT (ODO3920) 


0 


9,^7^7 CC Gr.2 ascend colon (OD03921) 


0 


83238 CC NAT (ODQ3921) . 


0 


83241 CC from Partial Hepatectomy (ODO4309) 


0.3 


83242 Liver NAT (ODO4309) 


0.4 


87472 Colon mets to lung (OD04451-01) 


0.2 


87473 Lung NAT (OD04451-02) 


0 


Normal Prostate Clontech A+ 6546-1 


' 0.4 


84140 Prostate Cancer (QD04410) . 


0 


^/IHl PrA.tc,tpNAT rOD04410) 


0 


87073 Prostate Cancer (OD0472Q-01) ^ _ 


0.4 


87074 Prostate NAT (OD04720-02) 


0.1 


Normal Lung GENPAK 061010 ^ 


0 


83239 Lung Met to Muscle (OD04286) 


0.2 


83240 Muscle NAT (0D04286) 


0 
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1 LUiig ividiignaiiL u^ancer izo ^ 


VJ.Z 


041j/ LUngJNAi \^UJJUj1ZuJ 


A 
U 




A 
U 


o48 / Z Lung JN A 1 (^L;-UU44U4j 


A 
(J 


o4o/D i^uTig cancer i^<ju'J4jojJ 


n 1 

V. 1 


o4o /D L^UTlg IN A i (^VjL'U4J0jj 


\j 


ojvdu i-rUng L^ancer \ kjD\)^/.d /-ul j 


yj 


ojy / U l^Ung IN A 1 \\j\J\jhZ5 I -KjL ) 


A 

u 


odZdj vjcuiar iviei iviet lo L,ivcr ^^ljuvj'+j iv) 


A 

u 


Q'XI^f, T ix7ar MAT fdT^f^A'X 1 HA 


U.J 


oH-ijy iviejanonia meis to mng l ) 


A 

u 


o^Ijo i^Ung i\Al SKJLjyj^J Z I ) 


A 
U 


i\ormai jviuncy uriiiNr/\jv uoiuvjo 


XJ.D 


o J / oO iviuney i\uojcdr graue z- i^wi-^jH j Jo ^ 


A 
U 


o-j/5/ jvictney iNA 1 \Kjij\j^jjo) 


A 1 
U. 1 


6o /oo rvianey t^a Nuclear grade l/z (^UL'(J43iyj 


A 

u 


Tt^iMvuii/ lS.r A T /'fW\r\A "2 10"i 

0-5 /oy Rianey iNAi (^ujJU4Joyj 


A 1 
U.J 


o3 /yij Jvianey Ca, L^lear cell type (^uuU4J4Uj 


A 

u 


o3/yi RianeyiNAi ^^l>jju4j4U) 


A ^ 
V.J 


o3 / VZ iS-ianey v^a, iNuciear grauc j \ \JLJ\J^:^"to) 


A 
U 


cnOI T^^i,4»-.Qir XT AT /PvT\r\41 /I c\ 

o3 /yi jvidney inAI i^L>JJU4j4o) 


U.J 


An A V.J^^-ii- On^^a*- /r~\T\ A /I A 09 A 1 ^ 

0/4/4 Jvianey C-ancer (^UJJU4ozz-ui j 


A 
U 


o/4/> ivianeyNAl (UuU4qzZ-U3J 


0 9 
u.z 


o5973 Kidney Lancer (UDU4430-l)lj 


A 

u 


85974 Kidney NAT (OD04450-03) 


A O 

u.z 


Kidney Cancer Clontech 8120607 


A 

U 


Kidney NAT Clontech 8120608 


A 
U 


Kidney Cancer Clontech 81206 13 


A 9 

U.Z 


Kidney NAl Clontecn o 1200 14 


A 
U 


Kidney Cancer dontecn yuiU3ZU 


A 


Kidney NAl CJontecn yuiu3zi 


n 


Normai uterus O-bNrAJv UoiUio 


A 
U 


Uterus Cancer OfcNrAK Uo4UI 1 


A 
U 


Normal 1 nyroid Clontecn A+ oj/v-l 


u 


1 hyroia Cancer ObNrAJv uo4Uiu 


0 


1 nyroiu cancer in vi i kc^ce-n ajjuz x jz 




IhyroiaNAl INVllRUCibN A30zi53 


0 


M 1 Tn « ^4- /"^T^XTTl A T/" A/C 1 A 1 A 

Normal Breast ObNFAK Uo 10 19 


U.J 


84877 Breast Cancer (UUU4560) 




85975 Breast Cancer (UD045yO-Ulj 


J U. u 


85976 Breast Cancer Mets (UL)04Dyo-U3j 


1 no 

1 UU 


87070 Breast Cancer Metastasis (UL)U4D:5D-UDj 


9 Q 

z.y 


GEN PAK Breast Cancer Uo40Uo 


1 1 
J . 1 


Breast Cancer Res. Oen. 1024 


W.J 




4.1 


Breast NAT Clontech 9100265 


0.3 


Breast Cancer INVITROGEN A209073 


1.7 


Breast NAT INVITROGEN A2090734 


0.2 


Normal Liver GENPAK 061009 


0.9 
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Liver Cancer GENPAK 064003 


0 




0 5 


L( I V CI V^dll^CI IVCoCCLl ^11 VJ dlvUL'O rvl 'Irt. 1 U //U 


0 2 




0 6 


Ptn rpn T i\/f^T Ti 5 cii p R pcpfi VP n (tPti p+i pq R NJ A nOn^— M 


0 


PfiirPi^ T 1VPT* r^fiTiPPr TtQCJiip R pcpafpli rrfTiPtipc; RN^A fvOOS-T 


0 2 


PiiirpH T i\/pr T'ldciif^ Rp'CPflrpVi OpnptipQ RT\IA fSOnS-NI 


0 


INUIIIial DiaUUCi vjlji>r^/\rv UU i uU 1 


0 1 


Rio/nrl(^i* ["qtippt" RpcpQT"Pn ItPtip+ipc RiSJ A 1 M'/^ 


0 1 






5^7071 Rlarlrlpr Partppr rOnO^?! S-Ol^ 

O / U / 1, DldtlUCl V^'O.HL'Ci V^Vyi>'VJ*i-| LO~Ul^ 


0 4 


87077 RlnHHpr Nnrmnl AHiarpnt f'On04.7 1 R-0'^^ 






0 


Ovarian Cancer GENPAK 064008 


0 


S74Q? Ovarv Canrer /'OD0476??-07^ 


0 


8749^ OvarvNAT ('0004768-08^ 


0 


iNUllllCll kJ UUH ItlL-Ll vJ ij i N rv \J\J I VI / 


0 


OaSiric v^aiiccr v_/ioiitccn yv/uvjjo 


0 

KJ 


XT AT Q+nt-nQpK nirM-itfipIi 0^^^^^'^Q 

iN/\i oiorriacn v^ionLct-n yuuuojy 


0 


Gaqtrir Canoer Clontech 9060'^9S 


0 


NAT Stomach Clontech 9060394 


0 


Gastric Cancer Clontech 9060397 


0.2 


NAT Stomach Clontech 9060396 


0 


Gastric Cancer GENPAK 064005 


0.2 



Table 69: Panel 3D 



Tissue Name 



Rel. Expr.. % 
3dtm5131t_^ag72Q 



949Q5_Daoy_MeduUoblastoma/Cerebellum_sscDNA 



0 



94906 TE671 Medxilloblastom/Cerebellum sscDNA 



94907 D283 Med Medulloblastoma/Cerebellum sscDNA 



94908 PFSK-1 Primitive Neuroectodermai/Cerebellum sscDNA 



i.4 



94909 XF-498 CNS sscDNA 



9491Q_SNB-78 CNS/glioma sscDNA 



94911 _SF-268, CNS/glioblastoma_ sscDNA 



94912 T98G Glioblastoma sscDNA 



96776 SK-N-SH Neuroblastoma (metastasis) sscDNA 



94913_SF-295 CNS/glioblastoma sscDNA 



94914 Cerebellum sscDNA 



96777 Cerebellum sscDNA 



94916_NCI-H292JVIucoepidermoid lung carcinoma sscDNA 



94917 DMS-114 Small cell lung cancer^sscDNA 



94918 DMS-79 Small cell lung cancer/neiiroendocrine_sscDNA 



100 



94919 NCI-H146 Small cell lung cancer/neuroendocrine_sscDNA 



94920 NCI-H526 Small cell lung cancer/neuroendocrine^sscDNA 



94921 NCI-N417 Small cell lung cancer/neuroendocrine_sscDNA 



94923 NCI-H82 Small cell lung cancer/neuroendocrine sscDNA 
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y4yz4 NCi-rilD/ oquamoiis cell lung cancer (metastasis) sscJJNA 


U 


94925 NCI-Hl 155 Large cell lung cancer/neuroendocrine sscDNA 


U 


94926 NCI-H1299 Large cell lung cancer/neuroendocrine sscDNA 


r\ 
U 


yHyZ/ NL-l-rl/z/ Lung carcinoid sscL/iNA 


U 


y4y/o JNL.i-UJViL.-i 1 iwung carcinoid sscuina 


4.y 


yHyZ.y l^A.- 1 oluail CCil lUng Cancer SSCi-'iN/V 


1 7 

J. / 


y4y3U L-oio-zur> L-oion cancer sscuina 


zy o 


94^31 RMlz Colon cancer sscUNA 


1 .0 


y4yjz is^JVlzUL/ Colon cancer sscJLJiNA 


n 
U 


9493i NCi-rl7i6 Colon cancer sscDNA 


U 


y4y3 -> b W -4o Colon adenocarcinoma sscUiN A 


A 
U 


94936 SW1116 Colon adenocarcinoma sscDNA 


u 


y4y3 / iJ^ 1/41 Colon adenocarcinoma sscuina 


u 


y4yio i» w-y48 coion adenocarcinoma sscuina 


U 


y4yjy oW-4oU colon aaenocarcmoma sscuina 


A 

U 


94940 NCl-ibNUo oastric carcinoma sscUNA 


1 1 
1 1 


94941 rCAfO 111 Cjastric carcinoma sscUNA 


1 n 

l.y 


94943 NCI-SNU-16 Gastric carcinoma sscDNA 


A 

(J 


94944 NCI-SNU-1 Gastric carcinoma sscDNA 


A 


94946 RF-1 Gastric aaenocarcinoina sscDNA 


A 

u 


94947 Rr-46 Oastric aaenocarcmoma sscUNA 


A 

u 


96778 MKN-45 Gastric carcinoma sscDNA 


A 


94949 NCI-N87 Gastric carcinoma sscDNA 


•3 o 


94951 OVCAR-5 Ovarian carcinoma sscDNA 


oz 


94952 RL95-2 Uterine carcinoma sscDNA 


O 1 o 

21.8 


94953 HelaSS Cervical adenocarcinoma sscDNA 


A 


94954 Ca Ski Cervical epidermoid carcmoma (metastasis) sscDNA 


3.2 


94955 ES-2 Ovarian clear cell carcinoma sscDNA 


A 
U 


y4yj / Kamos/Dn stim stimulated witn riViA/ionomycm on sscuina 


A 
\j 


94958 Ramos/14h stim Stimulated with PMA/ionomycin 14h sscDNA 


A 
U 


94962 MEG-01 Chronic myelogenous leukemia (megokaryoblast) sscDNA 


A 
U 


94963 Raj I Burkitt s lymphoma sscDNA 


A 


94964 Daudi Burkitt s lymphoma sscDNA 


A 
U 


94965 U266 B-cell plasmacytoma/myeloma sscUNA 


1 /.o 


94968 CA46 Burkitt s lymphoma sscDNA 


A 

U 


94970 RL non-Hodgkm s B-cell lymphoma sscUNA 


n 
L/ 


94972 JMl pre-B-cell lymphoma/ leukemia sscUNA 


A 

U 


94973 Jurkat T cell leukemia sscDNA 


A 

U 


94974 TF-1 Erythroleukemia sscDNA 


A 

U 


94975 HUT 78 T-cell lymphoma sscDNA 


A 

u 


94977 U937 Histiocytic lymphoma sscDNA 


u 


94980 KU-812 Myelogenous leukemia sscDNA 


A 


94981 769-P Clear cell renal carcinoma sscDNA 


A 

u 


94983 Caki-2 Clear cell renal carcinoma sscUNA 


1 Q 


yT-yO'4- o W oJjy V^lcdr ecu ICllal UalHUUllla 


0 


94986 G401 Wilms' tumor sscDNA 


0 


94987 Hs766T Pancreatic carcinoma (LN metastasis) sscDNA 


5.5 


94988 CAPAN-1 Pancreatic adenocarcinoma (liver metastasis) sscDNA 


0 


94989 SU86.86 Pancreatic carcinoma (liver metastasis) sscDNA 


0 
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94990 BxPC-3 Pancreatic adenocarcinoma sscDNA 


2.9 


94991 HP AC Pancreatic adenocarcinoma sscDNA 


5.1 


94992 MIA PaCa-2 Pancreatic carcinoma sscDNA 


0 


94993 CFPAC-1 Pancreatic ductal adenocarcinoma sscDNA 


47.6 


94994 PANC-1 Pancreatic epithelioid ductal carcinoma sscDNA 


0 


94996 T24 Bladder carcmma (transitional cell) sscDNA 


0 


94997 5637 Bladder carcinoma sscDNA 


0 


94998 HT-1197 Bladder carcinoma sscDNA 


7.6 


94999 UM-UC-3 Bladder carcinma (transitional cell) sscDNA 


0 


95000 A204 Rhabdomyosarcoma sscDNA 


0 


95001 HT-1080 Fibrosarcoma sscDNA 


0 


95002 MG-63 Osteosarcoma (bone) sscDNA 


0 


95003 SK-LMS-1 Leiomyosarcoma (vulva) sscDNA 


0 


95004 SJRH30 Rhabdomyosarcoma (met to bone marrow) sscDNA 


0 


95005 A431 Epidermoid carcinoma sscDNA 


1.6 


95007 WM266-4 Melanoma sscDNA 


0 


95010 DU 145 Prostate carcinoma (bram metastasis) sscDNA 


1 ^ 


95012 MDA-MB-468 Breast adenocarcinoma sscDNA 


0 


95013 SCC-4 Squamous cell carcmoma of tongue sscDNA 


r\ 
U 


95014 SCC-9 Squamous cell carcinoma of tongue sscDNA 


0 


95015 SCC-15 Squamous cell carcinoma of ton^e sscDNA 


0 


95017 CAL27 Squamous cell carcmoma of tongue sscDNA 


0 



OTHER EMBODIMENTS 

While the invention has been described in conjunction with the detailed description 
thereof, the foregoing description is intended to illustrate and not limit the scope of the 
invention, which is defined by the scope of the appended claims. Other aspects, advantages, 
and modifications are within the scope of the following claims. 
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